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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: CELL PHONE WITH GSM/CDMA/WCDMA/LTE+BT
LE+802.11ABGN (HT20) W/ WIRELESS BACK COVER
MODEL.: LG-P880g, LGP880g, P880g, LG-P880G, LGP880G, P880G
SERIAL NUMBER: 207KPLC217104 for Conducted, 207KPED217106 for Emissions
DATE TESTED: August 10- 31, 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:
O M N
/= T Hod.
TIM LEE DAVID GARCIA
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 C63.10-2009, RSS-GEN Issue 3,
and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA Tri-Band Phone that also supports BLUETOOTH, WLAN and NFC
operating at 13.56MHz.

The EUT is manufactured by LG Electronics.

5.2. MODEL DIFFERENCES

Model P880G is identical to Models LGP880G and LG-P880G except for model designation.

5.3. 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 8.46 7.01

5180 - 5240 802.11n HT20 7.20 5.25

5260 - 5320 802.11a 8.53 7.13

5260 - 5320 802.11n HT20 7.24 5.30

5500 - 5700 802.11a 8.1 6.46

5500 - 5700 802.11n HT20 7.00 5.01

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PIFA antenna, with a maximum gain of -2.30 dBi at 5.2 GHz band, -1.34
dBi at 5.3 GHz band, and -0.17 dBi at 5.6 GHz band.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Kernel, Version 2.6.39.4
The test utility software used during testing was LG-P880g-V09a July 3, 2012.

The driver installed was Android Version 2.6.39.4.
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5.6. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z, it was
determined that Z orientation was worst-case orientation with earphone; therefore, all final
radiated testing was performed with the EUT in the Z orientation with earphone.

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG MCS-01WD DA260003271 DoC
Earphone LG N/A N/A N/A
/O CABLES

1 DC Power|1 Mini-USB Shielded 1.2m NA
2 Audio 1 Mini-Jack Un-Shielded1.5 m NA
TEST SETUP

The EUT is setup to transmit continuously.

Page 10 of 158
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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

SETUP DIAGRAM FOR TESTS

POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer Model Asset Cal Date Cal Due
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01011 01/00/00 10/13/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/11 11/11/12
1-18GHz Horn Ant EMCO 3115 C00783 04/15/12 04/15/13
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 09/27/11 09/27/12
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 10/06/11 10/06/12
PSA Agilent / HP E4446A C01012 09/02/11 12/02/12
Power Meter HP 437B T226 07/25/12 07/25/13
Power Sensor HP HP8481A T269 07/26/12 07/26/13
LISN, 30 MHz FCC LISN-50/250-25|N02625 11/15/11 11/15/12
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-B(N02481 11/16/11 11/16/12
EMI Test Receiver R&S ESHS 20 N02396 08/06/12 08/06/13
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7. 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 2.055| 2.17 0.947| 94.7% 0.24 0.487
802.11n HT20 1.91( 2.03 0.941| 94.1% 0.26 0.524

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
He Agilent 03:58:12 Aug 23, 2012

MODE

R T |Fre§fChanneI |

Ref 112.1 dBp #htten 0 B

A MERZ 217 ms

0D dB Center Freq

5.20000000 GHz

#Feak

Log

Start Freq
£.20000000 GHz

Stop Freqg
520000000 GHz

CF Step

1.00000000 hMHz

#PAvg

Auto Man

Center 5.200 000 GHz
Res BW 1 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 3 ms (601 pts)

Maner Trace
1R )]
14 )]
ZR )]
2A 13

X Atz
405 =
2.055 ms
405 =
217 ms

Amplitude
90.25 dBpy
-0.19 dB
90.25 dBpy
0G0 de

Freq Offset
0.00000000 Hz

Signal Track
On Off

DUTY CYCLE 802.11n HT20 MODE
He Agilent 04:06:35 Aug 23, 2012

R T hWarker

Ref 112.1 dBp #htten 0 B

Mkrd 1.5 ms

92.07 dByv Select Marker

12 3 4

#Feak

Log

L TPV U |

Delta Pair

[Tracking Ref)

#PAvg

Ref A

Center 5.200 000 GHz
Res BW 1 MHz

#VBW 3 MHz

Span 0 Hz

Sweep 3 ms (601 pts) Span Pair

Span Center

Trace
[8)]
1
[8)]
n
[8)]

X Atz
455 =
1.91 ms
450 p=
203 ms

1.5 ms

Amplitude
90.86 dByY
098 dB
90.29 4By
277 dB
9z.07 dBpy
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8. ANTENNA PORT TEST RESULTS

8.1. 802.11a MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 18.75
Mid 5200 18.75
High 5240 18.80
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26 dB BANDWIDTH

BANDWIDTH LOW CH
W Agilent 13:31:35 Aug 27, 2012

R T

Frag/Channel

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 18.75 MHz
0.62 dB

#Peak

Center Freq
518000000 GHz
Start Freq
516500000 GHz
Stop Freq
519500000 GHz

dBm

LgAv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

off):
FTun
Swp

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH MID CH
He Agilent 14:04:32 Aug 27, 2012

R T

Frag/Channel

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 18.75 MHz
0.61 dB

#Peak

Center Freq
520000000 GHz
Start Freq
518500000 GHz
Stop Freq
521500000 GHz

dBm

LgAv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

Center 5.200 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Signal Track
On Off

—
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| BANDWIDTH HIGH CH |

e Agllent 14:11:53 Aug 27, 2012 R T |Fre§fChanneI |
Praject: 1214550 A Mkel 1580 WHz Cortor F
Ref 10 dBm Atten 10 dB 0.45 dB enter -req
4P eak 5.24000000 GHz
Start Freq
5.22600000 GHz
B Stop Freq
. : 5.25500000 GHz

27.1
dBm CF Step

3.00000000 MHz
LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.3376
Mid 5200 16.3261
High 5240 16.3480
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99% BANDWIDTH

BANDWIDTH LOW CH

s Agilent 13:30:30 Aug 27, 2012 R T leasure

TR
| I ‘ Meas Off
| (Channel Power

‘ Occupied BWY|
Offst ACPF
113 ‘

dB L |
Multi Carrier

Center 5.180 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

Ch Freq 5.18 GHz Trig  Free

Project: 12014550

Ref 10 dBm Atten 10 dB
#Samp
Log

10
dB/

.

Oceupied Bandwidth Averages: 100 I |

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

16.3376 MHz xdB 260048

Transmit Freq Error -21.774 kHz 1M?£e
 dB Bandwidth 18.143 MHz* 0

BANDWIDTH MID CH
- Agilent 14:01:36 Aug 27, 2012 RT IW
[ |

Ch Frag 52 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Project: 12014550
Ref 10 dBm Atten 10 dB
#Samp Occupied BW

Log NIEARTLIRONE ST TN et THTVS WL T PR
10
dB/
Offst _ C
13 UJ T T
dB | | | Ml |. _______ M
| i i i ‘ Multi Carrier
Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

16.3261 MHz xdB 260048

Transmit Freq Error -15.667 kHz 1M?£e
 dB Bandwidth 18.051 MHz* 0
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

| BANDWIDTH HIGH CH |

e Agilent 14:11:12

Aug 27, 2012

ET

| hWeasure |

Ch Freg

Occupied Bandwidt

5.24 GHz

Trig  Free

h Averages: 100

Meas Off

Project: 12114550
Ref 10 dBm

Atten 10 dB

| Channel Power

#Samp

Log

F.9
s

10

| ‘ Occupied BW

dB/

Offst

113

dB

‘ |
ACP

Multi Carrier

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

16.3480 MHz

-19.343 kHz
18.087 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2

Page 20 of 158

UL CCS
47173 BENICIA STREET, FR

EMONT, 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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.1.3. 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 11.26 dB (including 10 dB pad and 1.26 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 5180 8,56
Mid 5200 8.65
High 5240 8.76
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.1.4. 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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

FCC RESULTS

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 18.8 16.73 -6.80 16.73 4.00
Mid 5200 17 18.8 16.73 -6.80 16.73 4.00
High 5240 17 18.8 16.74 -6.80 16.74 | 4.00

Duty Cycle CF (dB)| 0.24 [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 8.22 8.46 16.73 -8.27
Mid 5200 8.12 8.36 16.73 -8.37
High 5240 8.11 8.35 16.74 -8.39

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -2.18 -1.94 4.00 -5.94
Mid 5200 -2.27 -2.03 4.00 -6.03
High 5240 -2.26 -2.02 4.00 -6.02
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

IC RESULTS
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 16.3 16.13 -6.80 16.13 4.00
Mid 5200 17 16.3 16.13 -6.80 16.13 4.00
High 5240 17 16.3 16.13 -6.80 16.13 | 4.00

Duty Cycle CF (dB)| 0.24 [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 8.22 8.46 16.13 -7.67
Mid 5200 8.12 8.36 16.13 -7.77
High 5240 8.11 8.35 16.13 -7.79

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -2.18 -1.94 4.00 -5.94
Mid 5200 -2.27 -2.03 4.00 -6.03
High 5240 -2.26 -2.02 4.00 -6.02
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

OUTPUT POWER AND PPSD

POWER PPSD LOW CH

W Agilent 13:35:38 Aug 27, 2012

R T

B\ Avg

Project: 121014550

Ref 30 dBm
ey

Atten 30 dB

A Mkl 1875 MHz
Band Pwr 8215 dBm

Res BW
1.0 MHz

| Mar|

Yideo BWY
3.0 MHz
Ul

YEBWI/REW
1.00000
Ilan)

#PAvy

Average
100

On Off

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 28.12 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R 1
14 [4)]
2 (1

X Pis
517062 GHz
18.75 MHz
517202 GHz

Amplitude
-25.40 dBm

822 dBm
-Z.18 dBm

A VBWY Type
P RMS) “
Auto

[

Span/REWY|
106
Ilan)

Auto

POWER PPSD MID CH

He Agilent 14:06:57 Aug 27, 2012

R T

B\ Avg

Project: 121014550

Ref 30 dBm
ey

Atten 30 dB

A Mkl 1875 MHz
Band Pwr  8.120 dBm

Res BW
1.0 MHz
Ilan|

Yideo BWY
3.0 MHz
Ul

YEBWI/REW
1.00000
Ilan)

#PAvy

COn

Average
100
Off

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 28.12 MHz
Sweep 20 ms (601 pts)

Marer
1R 1
14 [4)]
2 (1

Trace

X Pis
5,190 62 GHz
18.75 MHz
520082 GHz

Amplitude
-25.68 dBm

8.12 dBm
<227 dBm

Auto

A VBWY Type

Auto

[

P ( RMS)*

Span/REWY|
106
Ilan)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| POWER PPSD HIGH CH |

e Agilent 14:15:56 Aug 27, 2012 BT B A
Project: 12014550 A Mketl 18,800 MHz Fes BW

Ref 30 dBm Atten 30 dB Band Pwr  8.10% dBm 1.0 MHz
#hwg tar

Wideo BV
3.0 MHz
Auto Man|

VBEWIREBW
1.00000
Auto hlan|

Average
100

#PAvg On Off

Center 5.240 000 GHz Span 28.2 MHz ||&wg/VEW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
hatker Trace X Pz Amplitude Auto M_a

1R 1 5,230 600 GHz -26.24 dBm
14 401 12.200 MHz 2.11 dBm
2 1 52230013 GHz -2.26 dBm

Span/REwY
106
Auto han|
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.1.5. 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 6.84 -2.18 0.24 8.78 13 | -4.22
Mid 5200 5.88 -2.27 0.24 7.91 13 | -5.09
High 5240 7.88 -2.26 0.24 9.90 13 -3.10
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH

e Agilent

R T

B\ Avg

Ref 30 dBm

Atten 30 dB

Mkr1 5.181 12 GHz
6.84 dBm

#Peak

YEBWI/REW
1.00000
Auta Ilan)

Average

On

81 V2
83 FC

eif):

FTun
Swp

Center 5.180 00 GHz
#HRes BW 1 MHz

Span 28.12 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

Span/REWY|
106
Ilan)

Auto

PEAK EXCURSION MID CH

e Agilent

R T

| B\ Avg |

Ref 30 dBm

Atten 30 dB

Mkr1 5.201 50 GHz
5.68 dBm

#Peak

Res BW
1.0 MHz

Yideo BWY

VEVWIRE
1.00000

Average
100

On Off

81 V2
83 FC

eif):

FTun

Swp

Center 5.200 00 GHz
#HRes BW 1 MHz

Span 28.12 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

A VBWY Type
P (RS
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| PEAK EXCURSION HIGH CH |

e Agilent R T
Mkr1 5.240 188 GHz Fes BV
Ref 30 dBm Atten 30 dB 7.88 dBm

#Peak Man|

Wideo BW
3.0 MHz

VBWIRE
1.00000
hlan|

Average

51 w2
53 FC

if):
FTun
Swp

Span/REwY

Center 5.240 000 GHz Span 28.2 MHz 106

#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Auto Ian)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 19.10
Mid 5200 19.10
High 5240 19.10
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

26 dB BANDWIDTH

BANDWIDTH LOW CH
W Agilent 13:25:46 Aug 27, 2012

R T

Frag/Channel

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 1910 MHz
-1.96 dB

#Peak

Center Freq
518000000 GHz
Start Freq
516500000 GHz
Stop Freq
519500000 GHz

dBm

LgAv

Auto

V1 s2
S3 FC

off):
FTun
Swp

On

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

CF Step
3.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

Span 30 MHz ‘
#Sweep 100 ms (601 pts)

Ilan)

Off

BANDWIDTH MID CH
He Agilent 13:08:14 Aug 27, 2012

R T |FrequhanneI |

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 1910 MHz
-1.66 dB

#Peak

Center Freq
520000000 GHz
Start Freq
518500000 GHz
Stop Freq
521500000 GHz

dBm

LgAv

Auto

V1 s2
S3 FC

off):

FTun
Swp

On

Center 5.200 00 GHz

#Res BW 200 kHz #VBW 620 kHz

CF Step
3.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

Span 30 MHz ‘
#Sweep 100 ms (601 pts)

Ilan)

Off
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| BANDWIDTH HIGH CH |

e Agllent 13:15:25 Aug 27, 2012 R T |Fre§fChanneI |
Praject: 1214550 A Mkel 19.10 WHz Cortor F
Ref 10 dBm Atten 10 dB 0.05 dB enter -req
4P eak 5.24000000 GHz
Start Freq
5.22600000 GHz
B Stop Freq
. 5.25500000 GHz

-28.3
dBm CF Step

3.00000000 MHz
LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 17.5116
Mid 5200 17.5163
High 5240 17.5187
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

99% BANDWIDTH

BANDWIDTH LOW CH

% Agilent 13:24.48 Aug 27, 2012 T Measure

I I
Ch Freq 5.18 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: I |
| (Channel Power
Project: 12014550
Ref 10 dBm Atten 10 B
#Samp Occupied BW
Log bt b e M Lol e
10 i
dB/
Offst ACH

dB ] ]
i Multi Carrisr

Center 5.180 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

17.5116 MHz xdB 260048

Transmit Freq Error -10.541 kHz 1M?£e
 dB Bandwidth 18.566 MHz* 0

BANDWIDTH MID CH

- Agllent 13:07:37 Aug 27, 2012 RT Measure

l ‘
Meas Off

Ch Freq 5.2 GHz Trig  Free

Oceupied Bandwidth Averages: 100 I |

I

| (Channel Power
Project: 12014550
Ref 10 dBm Atten 10 B
#Samp ‘ Occupied BW
Log e b I [
10 |
dB/ I ‘
Offst il ACP
1.3 [

ap [T |

l i Multi Carrier
Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

17.5163 MHz xdB 260048

Transmit Freq Error -15.529 kHz 1M?£e
 dB Bandwidth 18.5580 MHz* 0
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

| BANDWIDTH HIGH CH |

e Agilent 13:14:21

Aug 27, 2012

ET

| hWeasure |

Ch Freg

Occupied Bandwidt

5.24 GHz

h

Trig  Free

Averages: 100

Meas Off

Project: 12114550
Ref 10 dBm

Atten 10 dB

| Channel Power

#Samp

Log

10

| ‘ Occupied BW

dB/

Offst

113

dB

‘ |
ACP

Multi Carrier

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

17.5187 MHz

-19.947 kHz
18.615 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.2.3. 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 11.26 dB (including 10 dB pad and 1.26 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 5180 7.58
Mid 5200 7.40
High 5240 7.42
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.2.4. 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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

FCC RESULTS

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 19.1 16.81 -6.80 16.81 4.00
Mid 5200 17 19.1 16.81 -6.80 16.81 4.00
High 5240 17 19.1 16.81 -6.80 16.81 | 4.00

Duty Cycle CF (dB)| 0.26 [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 6.93 7.19 16.81 -9.62
Mid 5200 6.91 7.17 16.81 -9.64
High 5240 6.94 7.20 16.81 -9.61

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -3.65 -3.39 4.00 -7.39
Mid 5200 -3.88 -3.62 4.00 -7.62
High 5240 -3.69 -3.43 4.00 -7.43

Page 38 of 158

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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

IC RESULTS
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 17.5 16.43 -6.80 16.43 4.00
Mid 5200 17 17.5 16.43 -6.80 16.43 4.00
High 5240 17 17.5 16.44 -6.80 16.44 | 4.00

Duty Cycle CF (dB)| 0.26 [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 6.93 7.19 16.43 -9.24
Mid 5200 6.91 7.17 16.43 -9.26
High 5240 6.94 7.20 16.44 -9.23

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -3.65 -3.39 4.00 -7.39
Mid 5200 -3.88 -3.62 4.00 -7.62
High 5240 -3.69 -3.43 4.00 -7.43
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

OUTPUT POWER AND PPSD

POWER PPSD LOW CH

W Agilent 13:27:13 Aug 27, 2012

R T

B\ Avg

Project: 121014550

Ref 30 dBm
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#Res BW 1 MHz
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Yideo BWY
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1.00000
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100
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#Res BW 1 MHz

#VBW 3 MHz
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2 (1
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X Pis
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19.10 MHz
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[
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

POWER PPSD
- Aglent 13:17:49 Aug 27, 2012 R T Bl A
Project: 12014550 & Mkrl 13.10 MHz Fes BV

Ref 30 dBm Atten 30 dB Band Pwr  5.941 dBm 1.0 MHz
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1R 1 5230 45 GHz -19.19 dBm
14 401 19.10 MHz 6.04 dBm
2 1 5241 05 GHz -3.60 dBm

Span/REwY
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Auto han|

I |
HIGH CH
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.2.5. 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 6.00 -3.65 0.26 9.39 13 | -3.61
Mid 5200 5.40 -3.88 0.26 9.02 13 | -3.98
High 5240 6.12 -3.69 0.26 9.55 13 | -3.45
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH

e Agilent

R T

B\ Avg

Ref 30 dBm
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Mkr1 5.179 90 GHz
6.00 dBm

#Peak

YEBWI/REW
1.00000
Auta Ilan)

Average

On

81 V2
83 FC

eif):

FTun
Swp

Center 5.180 00 GHz
#HRes BW 1 MHz

Span 28.65 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

Span/REWY|
106
Ilan)

Auto
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| PEAK EXCURSION HIGH CH |

e Agilent R T
Mkr1 5.239 86 GHz Fes BV
Ref 30 dBm Atten 30 dB 6.12 dBm

#Peak Man|

Wideo BW
3.0 MHz

VBWIRE
1.00000
hlan|

Average

51 w2
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if):
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Swp
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#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Auto Ian)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.3. 802.11a MODE IN THE 5.3 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 18.65
Mid 5300 18.80
High 5320 18.75
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

26 dB BANDWIDTH

BANDWIDTH LOW CH
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—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

BANDWIDTH HIGH CH
- Agilenf 14:46:14 Aug 27, 2012 R T |Freg/Channel

Project: 12U14550 & bdkrl 18.75 MHz Conter
efner Fred

Ref 10 dBm Atten 10 dB 0.10 dB
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.3392
Mid 5300 16.3405
High 5320 16.3420
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 14:28:30 Aug 27, 2012 hWeasure

T |
[ |

Ch Frag 5.26 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Project: 12014550

Ref 10 dBm Atten 10 dB
#Samp |

(Channel Power
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Log ST TN L. X1 TN [TV R IO
10
dB/ | j
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dB ! ] ]
i | Multi Carrier
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. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

16.3392 MHz xdB 260048

Transmit Freq Error -19.920 kHz 1M?£e
 dB Bandwidth 18.114 MHz* 0

BANDWIDTH MID CH

- Agilent 14:35.02 Aug 27, 2012 R T [ Measure |
I

Ch Freq 5.3 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power

Project: 12114550

Ref 10 dBm Atten 10 B
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Log YT PTEIT] I AR YT P

10

dB/ |
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dB

| MUt Carrier
Center 5.300 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE

16.3405 MHz xdB  -26.00dB

Transmit Freq Error -18.422 kHz 1M?£e
x dB Bandwidth 18.074 MHz* °
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

BANDWIDTH HIGH CH

s Agilent 14:4169 Aug 27, 2012 R T [ Measure |
l

Ch Freg £.32 GHz Trig  Free Meas Off

| (Channel Power
‘ Occupied BWY|
‘ ACP
113
F

Project: 12014550
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10
dB/
Offst

~
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i
|

dB ] ]
MUt Carrier
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#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
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Transmit Freq Error -18.656 kHz 1M?£e
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.3.3. 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 11.26 dB (including 10 dB pad and 1.26 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 8.63
Mid 5300 8.56
High 5320 8.76
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.3.4. 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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

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 16.3 23.13 -6.80 23.13 | 11.00
Mid 5300 24 16.3 23.13 -6.80 23.13 | 11.00
High 5320 24 16.3 23.13 -6.80 23.13 | 11.00

Duty Cycle CF (dB)| 0.24

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 8.23 8.47 23.13 -14.66
Mid 5300 8.16 8.40 23.13 -14.73
High 5320 8.29 8.53 23.13 -14.60

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin

(MHz) (dBm) | (dBm) (dBm) (dB)

Low 5260 -2.09 -1.85 11.00 -12.85
Mid 5300 -2.24 -2.00 11.00 -13.00
High 5320 -2.08 -1.84 11.00 -12.84
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

POWER PPSD HIGH CH
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.3.5. 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 5260 8.45 -2.09 0.24 10.30 13 | -2.70
Mid 5300 7.19 -2.24 0.24 9.19 13 | -3.81
High 5320 6.87 -2.08 0.24 8.71 13 | -4.29
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH
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PEAK EXCURSION HIGH CH
e Agilent R T BV Avg

Mkrl 5.320 80 GHz Rec B
Ref 30 dBm Atten 30 dB 6.67 dBm 1.0 MHz
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.4. 802.11n HT20 MODE IN THE 5.3 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 19.10
Mid 5300 19.10
High 5320 19.15
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

26 dB BANDWIDTH

BANDWIDTH LOW CH
He Agilent 14:52:47 Aug 27, 2012

R T

Frag/Channel

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 1910 MHz
2.08 dB

#Peak
Log

10
dB/

Offst
113

dB
Dl

Center Freq
526000000 GHz
Start Freq
524500000 GHz
Stop Freq
527500000 GHz

28.1
dBm

LgAv

Auto

CF Step
3.00000000 MHz

Ilan)

V1 s2
S3 FC

off):

FTun

On

Swp

Center 5.260 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

—

Off

BANDWIDTH MID CH
@ Agllent 153013 Aug 27,2012

R T

Frag/Channel

Project: 121014550

Ref 10 dBm Atten 10 dB

A Mkl 1910 MHz
1.43 dB

#Peak
Log

10
dB/

Offst
113

Center Freq
530000000 GHz
Start Freq
528500000 GHz

dB
Dl

Stop Freq
£.31500000 GHz

28.2
dBm

LgAv

Auto

V1 s2
S3 FC

off):
FTun

On

Swp

Center 5.300 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

CF Step
3.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

—

Ilan)

Off
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

BANDWIDTH HIGH CH

- Agilent 15:46:46 Aug 27, 2012 R T [Freg/Channel

Project: 12U14550 A bdkrl 1915 MHz Conter
efner Fred

Ref 10 dBm Atten 10 dB -0.55 dB

#Paak 532000000 GHz

Log

10 Start Freg

dB/ £.30500000 GHz

Offst

113

dB Stop Freq

DI 5.33500000 GHz

285
dBm CF Step

3.00000000 fHz
LgAv

Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 17.5138
Mid 5300 17.5160
High 5320 17.5040
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 14:5147 Aug 27, 2012 R T [ Measure |

I I

Ch Freq 5.26 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Project: 12014550
Ref 10 dBm Atten 10 B
#Samp Occupied BW
Log T’ W LTI R AN
10 i H
dB/ ] ]
Offst | ACPF
1.3 H ey I Y

dB ! ] ]
| | Multi Carrier

Center 5.260 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

17.5138 MHz xdB 260048

Transmit Freq Error -17.301 kHz 1M?£e
 dB Bandwidth 18.624 MHz* 0

BANDWIDTH MID CH
- Agilent 15:29:38 Aug 27, 2012 R T [ Measue |

Ch Freq 5.3 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power

Project: 12114550

Ref 10 dBm Atten 10 B

#Samp | ‘ Occupied BW
Log AP VIR TN Y P TR

10

dB/ Il |
Offst _ ACP
113 bk

s U iy uh T

Multi Carrier

Center 5.300 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE

17.5160 MHz xdB  -26.00dB

Transmit Freq Error -21.282 kHz 1M?£e
x dB Bandwidth 18.607 MHz* °
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

BANDWIDTH HIGH CH
e Agilent 15:44:54 Aug 27, 2012 R T | heasure I

Ch Freq 5.32 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Power
Project: 121014550
Ref 10 dBm Atten 10 dB ’7
#Samp Occupied BW
Log P T AT
10 -
dB/ ‘
Offst | ACP
M3 [l e L ]

dB i ] ]
| MUt Carrier
Center 5.320 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr 89.00 % CCDF

17.5040 MHz xdB  -26.00dB

Transmit Freq Error -19.128 kHz 1M?£e
 dB Bandwidth 18.618 MHz* 0
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.4.3. 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 11.26 dB (including 10 dB pad and 1.26 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 7.25
Mid 5300 7.32
High 5320 7.40
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.4.4. 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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

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 17.5 23.43 -6.80 23.43 | 11.00
Mid 5300 24 17.5 23.43 -6.80 23.43 | 11.00
High 5320 24 17.5 23.43 -6.80 23.43 | 11.00

Duty Cycle CF (dB)| 0.24

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 6.93 7.17 23.43 -16.26
Mid 5300 6.99 7.23 23.43 -16.21
High 5320 7.00 7.24 23.43 -16.19

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin

(MHz) (dBm) | (dBm) (dBm) (dB)

Low 5260 -3.64 -3.40 11.00 -14.40
Mid 5300 -3.65 -3.41 11.00 -14.41
High 5320 -3.53 -3.29 11.00 -14.29
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

OUTPUT POWER AND PPSD

POWER PPSD LOW CH

W Agilent 14:55:56 Aug 27, 2012

R T

Frag/Channel

Project: 121014550

Ref 30 dBm

Atten 30 dB
ey

A Mkl 1910 MHz
Band Pwr  B5.932 dBm

Center Freq

5.26000000 GHz

Start Freq

5.24567500 GHz

Stop Freq

527432500 GHz

#PAvy

CF Step
2 B6500000 MHz
i

Auto

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 28.65 MHz
Sweep 20 ms (601 pts)

Marer
1R 1
14 [4)]
2 (1

Trace X Pis

5250 45 GHz
19.10 MHz

5250 14 GHz

Amplitude
-18.93 dBm

693 dBm
-3.64 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

POWER PPSD MID CH

He Agilent 15:31:33 Aug 27, 2012

R T

B\ Avg

Project: 121014550

Ref 30 dBm

Atten 30 dB
ey

A Mkl 1910 MHz
Band Pwr  B.987 dBm

Res BW
1.0 MHz
Ilan|

Yideo BWY
3.0 MHz
Ul

Auto

YEBWI/REW
1.00000
Ilan)

#PAvy

COn

Average
100
Off

Center 5.300 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 28.65 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R 1
14 [4)]
2 (1

X Pis
5200 45 GHz
19.10 MHz
520205 GHz

Amplitude
-18.15 dBm

6.99 dBm
-3.65 dBm

Auto

A VBWY Type

Auto

-

Pt (RMS)H
UL

Span/REWY|
106
Ilan)

UL CCS
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

POWER PPSD HIGH CH

- Agilent 154847 Aug 27, 2012 R T Bl Avg

Project: 121014550
Ref 30 dBm

Atten 30 dB

A Mkl 1915 MHz
Band Pwr  5.99% dBm

ey

| Ao

Res BW
1.0 MHz
hlan|

Log
10

dB/

Offst

Video By
3.0 MHz
Auto Man|

113

dB

Auto

VEVWIREBW

1.00000
Iilan|

#PAvg

Average

100

Center 5.320 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 28.73 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R 3
14 [4)]
2 (1

X iz
5210 42 GHz
19.15 MHz
5219 19 GHz

Amplitude
-19.36 dBm
F.00 dBm
-3.53 dBm

Auto

On Off

A VBWY Type
P (RS

Auto Man

Span/REWY|

106
Ilan|

Page 69 of 158

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: 12U14550-6A

FCCID: Z

NFP880G

DATE: SEPTEMBER 19, 2012

8.4.5. 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 5.53 -3.64 0.26 8.91 13 | -4.09
Mid 5300 5.93 -3.65 0.26 9.32 13 | -3.68
High 5320 5.60 -3.53 0.26 8.87 13 | -4.13
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH

e Agilent

R T

B\ Avg

Ref 30 dBm

Atten 30 dB

Mkr1 5.259 09 GHz
5.53 dBm

#Peak

YEBWI/REW
1.00000
Auta Ilan)

Average

On

81 V2
83 FC

eif):

FTun
Swp

Center 5.260 00 GHz
#HRes BW 1 MHz

Span 28.65 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

Span/REWY|
106
Ilan)

Auto

PEAK EXCURSION MID CH

e Agilent

R T

| B\ Avg |

Ref 30 dBm

Atten 30 dB

Mkr1 5.300 24 GHz
5.93 dBm

#Peak

Res BW
1.0 MHz

Yideo BWY

VEVWIRE
1.00000

Average
100

On Off

81 V2
83 FC

eif):

FTun

Swp

Center 5.300 00 GHz
#HRes BW 1 MHz

Span 28.65 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

A VBWY Type
P (RS
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

PEAK EXCURSION HIGH CH
e Agilent R T BV Avg

Mkrl 5.318 99 GHz Rec B
Ref 30 dBm Atten 30 dB 560 dBm 1.0 MHz
#Peak Auto flan|

Loy

10 Yideo BW
‘ 3.0 MHz

dB/

Offst Auto Man|

11.3 VEBW/REBW

dB 1.00000
Auta Iilan|

Average

100
#PAvy On Off
S1 V2 A VBWY Type
S3 FC P (RIE) Y
Auto Man

eif):
FTun
Swp

Span/REWY|
Center 5.320 00 GHz Span 28.73 MHz 106

#Res BW 1 MHz H#VBW 3 MHz Sweep 20 ms (501 pts)  [|Auto Man|
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.5. 802.11a MODE IN THE 5.6 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 18.85
Mid 5580 18.80
High 5700 18.75
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

26 dB BANDWIDTH

BANDWIDTH LOW CH
@ Agllent 18:13.33 Aug 27,2012

R T

Frag/Channel

Project: 121014550
Ref 10 dBm

Atten 10 dB

A Mkrl 15.85 MHz
0.50 dB

#Peak
Log

10
dB/

Offst
113

dB
Dl

Center Freq
550000000 GHz
Start Freq
548500000 GHz
Stop Freq

&£ 51500000 GHz

276
dBm

LgAv

V1 s2
S3 FC

off):

FTun
Swp

Center 5.500 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

CF Step
3.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH MID CH
it Agllent 16:48:23 Aug 27,2012

R T

|FrequhanneI |

Project: 121014550
Ref 10 dBm

Atten 10 dB

A Mkrl 15.80 MHz
-1.14 dB

#Peak
Log

10
dB/

Offst
113

dB
Dl

Center Freq
558000000 GHz
Start Freq

5 56500000 GHz

Stop Freq
559500000 GHz

277
dBm

LgAv

V1 s2
S3 FC

off):
FTun
Swp

Center 5.580 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

CF Step
3.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

BANDWIDTH HIGH CH

e Agilent 17:00:05 Aug 27, 2012

R T

Frag/Channel

Project: 121014550
Ref 10 dBm

Atten 10 dB

A Mkl 18.75 MHz
-0.95 dB

#Peak
Log

10
dB/

Offst
113

dB
DI

Center Freq
570000000 GHz
Start Freq

5 BB500000 GHz
Stop Freq
571500000 GHz

274
dBm

LgAv

CF Step
3.00000000 fHz
Auto Man|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.700 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.3639
Mid 5580 16.3340
High 5700 16.3355
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 18:11:19 Aug 27, 2012 hWeasure

T | '
[ |

Ch Frag 54 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Project: 12014550

Ref 10 dBm Atten 10 dB
#Samp

Channel Power
Occupied BWY|

Log ST T YT

10

dB/ ! ‘

Offst | ACP

dB

Multi Carrier
Center 5.500 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

16.3639 MHz xdB 260048

Transmit Freq Error -7.304 kHz 1M?£e
 dB Bandwidth 18.120 MHz* 0

BANDWIDTH MID CH
He Agilent 16:44:21 Aug 27, 2012 R T [ Measue |

[ I

Ch Frag 5.58 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Project: 12014550
Ref 10 dBm Atten 10 B
#Samp | Occupied BYY
Log iy n bttt Wy L aful i) 91, PP
10
dB/ i |
Offst ] ACPF

dB | i _ _

| | Multi Carrier
Center 5.580 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

16.3340 MHz xdB 260048

Transmit Freq Error -12.160 kHz 1M?£e
 dB Bandwidth 18.042 MHz* 0
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

BANDWIDTH HIGH CH

W Agilent 16:59:20 Aug 27, 2012

R T

Measure

Ch Freq

Oceupied Bandwidth

5.7 GHz

Trig  Free

Averages: 100 I |

‘ Meas Off

Project: 12014550
Ref 10 dBm Atten 10 dB

| Channel Power

#Samp |

Log &
10

‘ Occupied BW)

dB/

Offst

113

‘ ACF

dB

Center 5.700 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Multi Carrier
Pawier

Occupied Bandwidth
16.3355 MHz

-13.323 kHz
18.149 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.5.3. 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 11.26 dB (including 10 dB pad and 1.26 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 5500 8.22
Mid 5580 8.14
High 5700 8.12
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.5.4. 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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

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 16.4 23.14 -6.80 23.14 | 11.00
Mid 5580 24 16.3 23.13 -6.80 23.13 | 11.00
High 5700 24 16.3 23.13 -6.80 23.13 | 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 7.89 8.10 23.14 -15.04
Mid 5580 7.70 7.91 23.13 -15.22
High 5700 7.88 8.09 23.13 -15.04
PPSD Results
Channel |Frequency | Meas |Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5500 -2.61 | -2.40 11.00 -13.40
Mid 5580 -2.66 | -2.45 11.00 -13.45
High 5700 -2.47 | -2.26 11.00 -13.26
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

OUTPUT POWER AND PPSD
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

POWER PPSD HIGH CH
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.5.5. 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 6.20 -2.61 0.24 8.57 13 | -4.43
Mid 5580 6.41 -2.66 0.24 8.83 13 | -4.17
High 5700 7.04 -2.47 0.24 9.27 13 | -3.73
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

PEAK EXCURSION
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PEAK EXCURSION HIGH CH
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.6. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 19.05
Mid 5580 19.10
High 5700 19.05
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DATE: SEPTEMBER 19, 2012

26 dB BANDWIDTH
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DATE: SEPTEMBER 19, 2012
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.5123
Mid 5580 17.5000
High 5700 17.5022
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DATE: SEPTEMBER 19, 2012
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

8.6.3. 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 11.26 dB (including 10 dB pad and 1.26 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 5500 7.22
Mid 5580 7.26
High 5700 7.19
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

8.6.4. 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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FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

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 17.5 23.43 -6.80 23.43 | 11.00
Mid 5580 24 17.5 23.43 -6.80 23.43 | 11.00
High 5700 24 17.5 23.43 -6.80 23.43 | 11.00

Duty Cycle CF (dB)| 0.26

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 6.73 6.99 23.43 -16.45
Mid 5580 6.74 7.00 23.43 -16.44
High 5700 6.74 7.00 23.43 -16.43

PPSD Results

Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin

(MHz) (dBm) | (dBm) (dBm) (dB)

Low 5500 -3.84 -3.58 11.00 -14.58
Mid 5580 -3.84 -3.58 11.00 -14.58
High 5700 -3.83 -3.57 11.00 -14.57
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OUTPUT POWER AND PPSD
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REPORT NO: 12U14550-6A

FCCID: Z

NFP880G

DATE: SEPTEMBER 19, 2012

8.6.5. 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 5.34 -3.84 0.26 8.92 13 | -4.08
Mid 5580 4.41 -3.84 0.26 7.99 13 | -5.01
High 5700 4.47 -3.83 0.26 8.04 13 | -4.96
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DATE: SEPTEMBER 19, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH

e Agilent

R T

B\ Avg

Ref 30 dBm

Atten 30 dB

Mkr1 5.499 95 GHz
5.34 dBm

#Peak

YEBWI/REW
1.00000
Auta Ilan)

Average

On

81 V2
83 FC

eif):

FTun
Swp

Center 5.500 00 GHz
#HRes BW 1 MHz

Span 28.57 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

Span/REWY|
106
Ilan)

Auto

PEAK EXCURSION MID CH

e Agilent

R T

| B\ Avg |

Ref 30 dBm

Atten 30 dB

Mkr1 5.579 57 GHz
4.41 dBm

#Peak

Res BW
1.0 MHz

Yideo BWY

VEVWIRE
1.00000

Average
100

On Off

81 V2
83 FC

eif):

FTun

Swp

Center 5.580 00 GHz
#HRes BW 1 MHz

Span 28.65 MHz

#WVBW 3 MHz Sweep 20 ms (601 pts)

A VBWY Type
P (RS
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

PEAK EXCURSION HIGH CH
e Agilent R T BV Avg

Mkr1 5.700 29 GHz Res By
Ref 30 dBm Atten 30 dB 4.47 dBm 1.0 MHz
#Peak Auto flan|

Loy

10 Yideo BW
‘ 3.0 MHz

dB/

Offst Auto Man|

11.3 VEBW/REBW

dB 1.00000
Auta Iilan|

Average

100
#PAvy On Off
S1 V2 A VBWY Type
S3 FC P (RIE) Y
Auto Man

eif):
FTun
Swp

Span/REWY|
Center 5.700 00 GHz Span 28.57 MHz 106

#Res BW 1 MHz H#VBW 3 MHz Sweep 20 ms (501 pts)  [|Auto Man|
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

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

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
% Agilent 11:37:14 Aug 28, 2012 R T [Freg/Channel |

Mkr1 5.022 00 GHz

Center Freq
::Pe;::u‘ dBy/ #Atten 0 dB 3119 4Byl - rennnnn GHz

Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

CF Step
15.0000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

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

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 11:39:112 Aug 29, 2012 R T [FregiChannel |

Mkr1 5.134 75 GHz Certer E

enter Freq
::Pe;::u‘ dBy/ #Atten 0 dB 4138 4Bl - rennnnn GHz
Log
10 Start Freq
dB/ £.00000000 GHz
Offst
14.9
- Stop Freq
o £.15000000 GHz

34.0
dBpy CF Step

15.0000000 MHz
HP Ay Auto tulan|

5102 Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 510 Hz Sweep 229.4 ms (601 pts)
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

| LOW CHANNEL RESTRICTED, PEAK, VERT |

Ho Agilent 11:42:51 Aug 29, 2012

R T |Fre§fChanneI |

Ref 111.9 dBpv

#Atten 0 dB

Mkr1 5.142 25 GHz
51.14 dBpY

#Feak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

1
Fa

CF Step
150000000 hHz
Auto Man

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
% Agilent 11:44:18 Aug 29, 2012

ET

|Fre§fChanneI |

Ref 111.9 dBpv

#Atten 0 dB

Mkr1 5.127 00 GHz
41.53 dBpv

#Feak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freqg
515000000 GHz

CF Step
15.0000000 hHz
Auta tlan)

Start 5.000 00 GHz
#Res BW 1 MHz

#BW 510 Hz

Stop 5.150 00 GHz
Sweep 229.4 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: Tony Wagoner

Date: 08/28/12

Project #: 12U14550

Company: L

Teszt Target: FCC 15205

Mode Oper: 1la Tx Continuously

Measurament Frequency Amp  Preamp Gain Avwerags Field Strensth Limit
Distance to Antenna D Corr Distance Corract to 3 meters Paak Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Mlargin vs. Average Limit
Antenna Factor Peaak  Calevlated Peak Fisld Btrength Margin vs. Peak Limit

Cabls Loss HPF  High Pass Filter

f Dizt | Read Amp D Corri Fltr Margin
CHz (m) | dBuV dB
Low Ch 51800MH=
15,840 . 34.8
15,540 . 2151
20,720 . 337
20,720 . 139
15,540 . 34.8
15,540 . 253
20,720 . 33.4
20,720 . 138
Mid Ch 52
15,600 . 353
15,600 . 248
20,800 . 33.4
20.800 . 139
15,600 . 343
18,600 . 148
20.800 . 34.2
20.800
Hi Ch 5§14
15,720
15,720
20.960
20.960
15,720
15,720
20.960
20,960

H
H
H
H
v
W
v
v

“i=i=iAimim i

“i=imi=imin i i

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

9.3.

RESTRICTED BANDEDGE (HIGH CHANNEL)

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

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
% Aglent 11:53:26 Aug 29, 2012

R T

|Fre§fChanneI I

Ref 112.3 dBpv

#Atten 0 B

Mkr1 5.438 73 GHz
52.97 dBpY

#Peak

Center Freq
540500000 GHz

Start Freq
5.35000000 GHz
Stop Freq
545000000 GHz

CF Step
11.0000000 MHz
Auto Man|

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

o Agilent 11:54:25 Aug 29, 2012

R T

Freg/Channel

Ref 112.3 dBpY

#Atten 0 dB

Mkr1 5.43103 GHz
41.86 dBpv

#Peak
Log

10
dB/

Offst
15.3

dB
DI

Center Freq
5.40500000 GHz

Start Freq
535000000 GHz

Stop Freg
545000000 GHz

540
dBy

#P Ay

CF Step
11.0000000 MHz
uto hdan

31 W2

Swip

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 510 Hz

Stop 5.460 00 GHz
Sweep 168.2 ms (601 pts)

Freg Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| HIGH CHANNEL RESTRICTED, PEAK, VERT |

e Agilent 11:58:50 Aug 29, 2012 BT |Fre§fChanne| I
Mkr1 5.355 87 GHz Centor F
enter Freq
Ref 112.3 dBp ##tten 0 dB 52.29 dBpv £ AnA00000 Gl
#Feak

Start Freq
536000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
we Agilent 11:59:48 Aug 29, 2012 BT |Fre§fChanneI I

Mkr1 5.431 03 GHz Centor E

enter Freq

Ref 112.3 dBpY #Atten 0 dB N0 dBLY - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freqg

546000000 GHz

CF Step

11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #VBW 510 Hz Sweep 168.2 ms (601 pts)
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

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

Roy Zheng
08/28/12
12U14550

LG

FCC 15105

1la Continuously

Measurament Frequency
Distance to Antenna

Analyzar Reading

Antenna Factor
Cabls Loss

Przamp Gain

Distancs Correct to 3 meters
Average Field Strength (@ 3 m
Calevlated Paak Field Strength
Hirh Pass Filter

ield Strength Limit
Btrength Limit
rs. Averags Limit

rs. Peak Limit

f
CGHz

Dizt | Read
(m) dBuV

D Corr; Flir

Low Ch. 5160 MHz=

15,780

15,780

[ H

[T

21.040

[

LU L

21,040

15,780

1

15,780

[ HH )

T

21,040

N o

21.040

Mot B ith ik b il
BN EEN R Y- RN -

L]
[

(=]

s
oo O b b e e b
(=L L TR RN R -]

.

=i i

e b e e e

Mid Ch, 5300 MH=

10,600

3.0

0

10.600

3.0

15,900

15,900

[ H T H

[ TH -

21.200

7]

21,200

10,600

10.600

15,900

m

15,900

[ HH T
o

o

21,200

21,200

Eot ot L L it et ot bl Ed
=R = R - - LR R T R -]

L]
b o

(%]

it L

Fl-HEL - H L " - HE L - -]

Hi Ch,

10,640

L]

10.640

i

15.960

IR ™

15,960

S HTH

21.280

=)

21.280

T

(=]

10,640

10.640

15,960

L]
O ke o Cat iR O
-1icm

15.960

S HIH

o

21.280

7]

21,180

(53
b idaithithg
e e

=it i

= FL - H L - T -HE g - H S -

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

9.4.

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

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

W Agilent 13:42:33 Aug 29, 2012 R T |Freg/Channel

Mkr1 5.468 0 GHz Contor F
efler Fred
3273 4BVl - 41000000 GHz
Start Freq
£.35000000 GHz
Stop Freq
£.47000000 GHz

CF Step
12.0000000 tHz
1 ||Auto Man|

£
Freq Offset
0.00000000 Hz

Signal Track
On Off

=

Ref 112.9 dB.Y
#Peak

#Atten 0 dB

S1 V2
S3 FC

eif):
FTun
Swp

Start 5.350 0 GHz
#Res BW 1 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

#VBW 3 MHz

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent 13:43:48 Aug 29,2012 R T |FregiChannel

Mkr1 5.430 85 GHz
42.67 dBpY

Center Freq

Ref 112.9 dBpv/ £.40500000 GHz

#Peak
Log

10 Start Freg
dB/ 5.35000000 GHz
Offst

15.9
dB Stop Freg

DI 5.46000000 GHz

#Atten 0 dB

1.0 CF Step

dBpy
11.0000000 MHz
#P Ay uto

51 W2

Freg Offset
S3 FC

0.00000000 Hz

ﬁ?un Signal Track
On off

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz

#Res BW 1 MHz #VBW 510 Hz Sweep 168.2 ms (601 pts)
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

| LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT |

Ho Agilent 13:46:51 Aug 29, 2012

R T |Fre§fChanneI |

Ref 112.9 dBpv

#Atten 0 dB

Mkr1 5.462 6 GHz
51.16 dBpY

#Feak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

1

CF Step
120000000 hHz
Auto Man

51 w2
53 FC

W

if):
FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
W Agilent 13:47:42 Aug 29, 2012

ET

|Fre§fChanneI |

Ref 112.9 dBpv

#Atten 0 dB

Mkr1 5.399 50 GHz
42.36 dBpv

#Feak

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz
Auta tlan)

Start 5.350 00 GHz
#Res BW 1 MHz

#BW 510 Hz

Stop 5.460 00 GHz
Sweep 168.2 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
W Agilent 13:52:06 Aug 29, 2012

R T

Frag/Channel

Ref 113.2 dBpv

#Atten 0 dB

Mkr1 5.782 50 GHz
52.76 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Start 5.725 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 13:67:16 Aug 29, 2012

R T

Frag/Channel

Ref 113.2 dBpv

#Atten 0 dB

Mkr1 5.817 33 GHz
52.81 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Start 5.725 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: David Garcia

Date: 08/28/12

Project #: 12U14550

Company: L

Teszt Target: FCC 15205

Mode Oper: 1la Tx Continuously

hezasurament Frequency Przamp Gain Avwerags Field Strensth Limit
Distance to Antenna Distance Correct to 3 meters Paak Field Strength Limit
Analyzar Reading Average Field Strength (@ 3 m Wlargin vs. Averags Limit
Antenna Factor F Calevlated Peak Fizld Strength Margin vs. Peak Limit

Cabls Loss High Pass Filter

f i D Corr: Fltr Margin
CHz

Low Ch.
11.000
11.000
11.000
11.000
Mid Ch. 5
11.160
11.160
23,320
23,320
11.160
11.160
22,320
23,320
Hi Ch.
11.400
11.400
211,800
11.800
11.400
11.400
11.800
211,800

==

“i=i=i=iminiim

“i=i=iim i i

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noize floor.
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

9.5.

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

RESTRICTED BANDEDGE (LOW CHANNEL)

He Agilent 13:16:08 Aug 29, 2012

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

Frag/Channel

Ref 111.9 dBpv

#Atten 0 dB

Mkr1 5.014 25 GHz
51.61 dBpY

#Peak

Center Freq
507500000 GHz

Start Freq
£.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step

160000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

a
Signal Track
On Off

Swp

Start 5.000 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent 13:117:40 Aug 29, 2012

R T

Freg/Channel

Ref 111.9 dBpY

#Atten 0 dB

Mkr1 5.031 25 GHz
42.28 dBpv

#Peak

Center Frag
£.07500000 GHz

Start Freq
500000000 GHz
Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
Auto han

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

#/BW 620 Hz

Stop 5.150 00 GHz
Sweep 188.7 ms (601 pts)

Freg Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| LOW CHANNEL RESTRICTED, PEAK, VERT |

e Agilent 13:21:19 Aug 29, 2012 BT |Fre§fChanne| I
Mkr1 5.111 75 GHz Centor F
enter Freq
Ref 111.9 dBpY #Atten 0 dB .28 dBuY | - S7200n00 GHz
#Feak

Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT
we Agilent 13:22:34 Aug 29, 2012 BT |Fre§fChanneI I

Mkr1 5.138 75 GHz Centor E

enter Freq

Ref 111.9 dBpY #Atten 0 dB MA5dBUY - 7ennnoo GHz
#Peak

Start Freq

500000000 GHz

Stop Freqg

515000000 GHz

CF Step
15.0000000 hHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 620 Hz Sweep 188.7 ms (601 pts)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: David Garcia

Date: 08/30/12

Project #: 12U14550

Company: L

Teszt Target: FCC 15205

Mode Oper: 1ln Tx Continuously

Measurament Frequency Amp  Preamp Gain Avwerags Field Strensth Limit
Distance to Antenna D Corr Distance Corract to 3 meters Paak Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Mlargin vs. Average Limit
Antenna Factor Peaak  Calevlated Peak Fisld Btrength Margin vs. Peak Limit

Cabls Loss HPF  High Pass Filter

f i Read Amp D Corri Fltr \ Margin
CHz dBuV dB dB
Low Ch. &
15,840 . 354
15,540 . 247
20,720 . 30
20,720 . 135
15,540 . 352
15,540 . 240
20,720 . 4.4
20,720 . 135
Mid Ch. 5100 MH=z
15,600
15,600
20,800
20.800
15,600
18,600
20.800
20.800
Hi Ch.
15,720
15,720
20.960
20.960
15,720
15,720
20.960
20,960

H
H
H
H
v
W
v
v

“i=i=iAimim i

“i=imi=imin i i

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

9.6.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 13:27:24 Aug 29, 2012

R T

|FrequhanneI |

Ref 112.3 dBpY #Atten 0 dB

Mkr1 5.363 75 GHz
51.81 dBpY

Center Freq

#Peak
Log

5.40500000 GHz

10
dB/

Start Freq
5.35000000 GHz

Ofist
15.3

dB
Dl

Stop Freq
5.45000000 GHz

740
dBuv

CF Step

Lol

11.0000000 MHz
Auto Man|

51 W2

Swip

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.460 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 13:28:29 Aug 29, 2012

R T

Freg/Channel

Ref 112.3 dBpY #Atten 0 dB

Mkr1 5.428 10 GHz
41.97 dBpY/

#Peak

Center Freq
5.40500000 GHz
Start Freq
535000000 GHz
Stop Freg
5.46000000 GHz

CF Step
11.0000000 MHz
Auto Man|

Swp

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 620 Hz

Stop 5.460 00 GHz
Sweep 138.4 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

| HIGH CHANNEL RESTRICTED, PEAK, VERT |

e Agilent 13:32:03 Aug 29, 2012 BT |Fre§fChanne| I
Mkr1 5.436 17 GHz Centor F
enter Freq
Ref 112.3 dBp ##tten 0 dB 51.67 dBpv £ AnA00000 Gl
#Feak

Start Freq
536000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
we Agilent 13:32:57 Aug 29, 2012 BT |Fre§fChanneI I

Mkr1 5.432 68 GHz Centor E

enter Freq

Ref 112.3 dBpY #Atten 0 dB 424 4BV - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freqg

546000000 GHz

CF Step

11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Res BW 1 MHz #VBW 620 Hz Sweep 138.4 ms (601 pts)
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: David Garcia

Date: 08/30/12

Project #: 12U14550

Company: L

Teszt Target: FCC 15, 205

Mode Oper: 1ln Tx Continuously

Measurament Frequency Amp  Preamp Gain Avwerags Field Strensth Limit
Distance to Antenna D Corr Distance Corract to 3 meters Paak Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Mlargin vs. Average Limit
Antenna Factor Peaak  Calevlated Peak Fisld Btrength Margin vs. Peak Limit

Cabls Loss HPF  High Pass Filter

f Dizt | Read Amp ;| D Corr; Fltr Margin
CHz (m) | dBuV dB dB
Low Ch, 5160 MH=
15,780 . 36,3
15,780 . 215.1
21.040 . 335
11.040 . 134
15,780
15,780
11.040
21.040

Mid Ch.
15,900
15,900
11,200
21.200
15,900
15,900
21.200
21,200
Hi Ch.
15,960
15,960
21.280
21.280
15,960
15,960
21.280
211,180

£5.3 H
44.0 H
55.3 H
451 H
55.0 A
44.0 A
£5.3 A
45.1 A

it il it e 0

SN ENE O Y
“imimimim

=il i

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

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

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

@ Agilent 14:04:55 Aug 29, 2012 R T |Freg/Channel

Mkr1 5.468 4 GHz Center E
enter Freq
Ref 112.9 dBpY #Atten 0 dB NS BV - 1000000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
159
A Stop Freq
£.47000000 GHz

CF Step
12.0000000 MHz
LyhAv || i tulan|

§1 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
On Oif

Swp

Start 5.350 0 GHz Stop 5.470 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 14:05:51 Aug 29, 2012 R T |FrequhanneI |

Mkr1 5.360 82 GHz Conter F

Ref 112.9 dBp #Atten 0 dB 42.40 dBLY enter -req

: L oL || 540500000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freqg

546000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 5.350 00 GHz Stop 5.460 00 GHz ‘
#Hes BW 1 MHz #VBW 620 Hz Sweep 138.4 ms (601 pts)
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

| LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT |

He Agilent 14:08:45 Aug 29, 2012

R T |Fre§fChanneI |

Ref 112.9 dBpv

#Atten 0 dB

Mkr1 5.469 2 GHz
51.78 dBpv

#Feak

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz

Stop Freq
547000000 GHz

CF Step
120000000 hHz
|Auto Man

51 w2
53 FC

Freq Offset

0.00000000 Hz

if):
FTun

Signal Track
On Off

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
% Agilent 14:09:42 Aug 29, 2012

ET

|Fre§fChanneI |

Ref 112.9 dBpv

#Atten 0 dB

Mkr1 5.363 20 GHz
42.28 dBpv

#Feak

Center Freq
£.40500000 GHz

Start Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step

11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 00 GHz
#Res BW 1 MHz

#BW 620 Hz

Stop 5.460 00 GHz
Sweep 138.4 ms (601 pts)

—
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REPORT NO: 12U14550-6A

FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
W Agilent 14:14:16 Aug 29, 2012

R T

Frag/Channel

Project:
Ref 113.2 dBpY

#Atten 0 dB

Mkr1 5.731 50 GHz
52.10 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Start 5.725 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
He Agilent 14:22:13 Aug 29, 2012

R T

Frag/Channel

Ref 113.2 dBpv

#Atten 0 dB

Mkr1 5.798 33 GHz
53.63 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Start 5.725 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: David Garcia

Date: 08/30/12

Project #: 12U14550

Company: L

Teszt Target: FCC 15205

Mode Oper: 1ln Tx Continuously

hezasurament Frequency Przamp Gain Avwerags Field Strensth Limit
Distance to Antenna Distance Correct to 3 meters Paak Field Strength Limit
Analyzar Reading Average Field Strength (@ 3 m Wlargin vs. Averags Limit
Antenna Factor F Calevlated Peak Fizld Strength Margin vs. Peak Limit

Cabls Loss High Pass Filter

f i Read D Corr: Fltr Margin
CHz

Low Ch.
11.000
11.000
11.000
11.000
Mid Ch. 5
11.160
11.160
23,320
23,320
11.160
11.160
22,320
23,320
Hi Ch.
11.400
11.400
211,800
11.800
11.400
11.400
11.800
211,800

==

“i=i=i=iminiim

“i=i=iim i i

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noize floor.
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

9.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremaont, 5m Chamber A 9 Aug 2812 bR 4342

el

ERadiQted Emissions

; : ; ; Lol {|Project No: 12014558
514 : : e ! : ' VICHient Mome: LG

: : : : | P i Mode |/ Device  PEBBG/BAZ . 1 1abg/BT/NFC phpne
Config / Other EUT worst case,AC odopter| earph
70 . e A Test By:Thanh Nguyen

S1%]

Y|

4u

34

dBul/m Horizontal

Freguerncy L[MH=z=

Ronge [MHz] Det  RBUCHz] WBULHZ]  Sweep Label Ronge CHHz] Det  RBUCHz] UBWCHz]  Sweep Label
| 38-1 BEd PK 128k M futo/Coupled  Horizontel

File: Warst cose.DAT
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

VERTICAL PLOT

el

S1]

78

64

=4

44

34

dBull/m Uertical

Fils: Worst co

UL Fremont, 5m Chamker A

9 Aug 2812 BB.:43:42

{IProject No:12U14558

HClient Nome: LG

é,Teat By Thanh Nguyen

ERadiated Emissions

Model / Device:PBBOG/802. 11abg/BT/NFC ph
Config / Other EUT worst cose,AC odopter

EE)
Frequency [MH=z=z]

Ronga [MHz] Det  REUCHZD UBLCHz]
| :38-1 805 Ph 128k IM

Swssp Lakel Ronge [MHz] Det  RBUCHz] UBLIHz]
futo/Coupled  Horizonto

Susep Label

==, DAT
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

DATA
Project No:

120014550

Client Name:

LG

Model / Device:

P880G/802.11abg/BT/NFC phone

Config f Other:

EUT worst case, AC adapter, earph

Test By:

Thanh Nguyen

30 - 1000MHz

Test
Frequency

Meter
Reading

Detector

25MHz-
1GHz
Chmbra
Amplified
.TX (dB)

dBuv/m

Polarity

61.209

47.33

-27.2

92,4181

45.89

-27

99.0088

44.42

-26.9

108.3133

41.65

-26.8

157.3561

43.49

-26.5

39.1107

49.24

-27.4

88.1535

46.52

-27

174.2206

38.85

-26.4

1959.0328

37.28

-26.2

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI| C63.4

RESULTS
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REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

6 WORST EMISSIONS

Project Mo:12U14550
Client Name:LG Electronics
Model/Device:Dual Band Phone with BT&WLAN, NFC
Test Volt/Freq:115VAC/60Hz
Test By:Thanh Nguyen
Line-11 .15 - 30MHz
Test Meter |Detector (T24IL LC Cables |dB{uVvolts) |CFR47  |Margin |CFR47  |Margin
Frequency|Reading L1.TXT  |183.TXT Part 15 Part 15
(dB) (dB) Class B Class B
ap Avg
0.1545 43.52|PK 0.1 0 48.62 65.8 -17.18]- -
0.1545 35.78|Av 0.1 0 35.88(- - 55.8 -19.92
0.519 43.72|PK 0.1 0 43.82 56 -12.18]- -
0.519 32.03[Av 0.1 0 32.13|- - 46 -13.87
3.489 41,11|PK 0.1 0.1 41,31 56 -14.69|- -
3.489 27.99|Av 0.1 0.1 28.19|- - 46 -17.81
6.7155 43.15|PK 0.1 0.1 43.35 60 -16.65]|- -
6.7155 28.33|Av 0.1 0.1 28.53|- - 50 -21.47
Line-1L2 .15 - 30MHz
Test Meter |Detector (T24IL LC Cables |dB{uvolts) |CFR47  |Margin |CFR47  |Margin
Frequency|Reading L1.TXT  |1&3.TXT Part 15 Part 15
(dB) {dB) Class B Class B
QP Avg
0.3705 41.86|PK 0.1 0 41.96 58.5 -16.54- -
0.3705 28.8|Av 0.1 0 28.9|- - 48.5 -19.6
0.555 42.36|PK 0.1 0 42.45 56 -13.54- -
0.355 30.17|Av 0.1 0 30.27|- - 4B -15.73
0.681 41.83|PK 0.1 0 41.93 56 -14.07|- -
0.681 29,44 Ay 0.1 0 29.54|- - 46 -16.46
6.153 39,25|PK 0.1 0.1 39,45 6 -20.55]|- -
6.153 23.77 Ay 0.1 0.1 23.97|- - 50 -26.03

Page 126 of 158

UL CCS

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

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



REPORT NO: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

LINE 1 RESULTS

18 Aug 2812 28014246

UL Fremont, CA CE Room

Conducted RFI Uoltage
Project MWo: 12014558

Client Nome:LG Electronics

Mode | #Device:Dual Bond Phone with BTRUWLA
Test Uolt/Freq:115UAC/6BHz

~|Test By:Thonh Nguyen

Crass 5 iy

Line-L1 dBulUalts)

i | L

Frequerncy [MH=]

[:.15-38 PR/ 1Bk néo

Ronge [MHz] Det RBUCHz] UBWCHz]  Sweep Lake | Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep Label

1s/4 Stz Lire-L1

File: LLAN LC.DAT
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

LINE 2 RESULTS

UL Fremont, CA CE Room 18 Aug 2812 284246

Conducted RFI Uoltage
Project No:i2U14558

Client Mome:LG Electronics

Mode | /Device Dual Bond Phone with BTEWLA
Test Uolt/Freq:!15UAC/EBHz

Test By: Thanh MNguyen

T e

Line-L2 dBlulolisl

Freqguemcy [MH=]

Renge [HHz] Det RBUCHz] VBWCHZ]  Sweep Lokal Renge [MHz] Det  REUCHz] UBWCHZ]  Swaep Laba
11,1538 PEA 18k n/o RETER Line-Ll [ 2:.15-30 PE/A 18k n/n RETE R Line-L2

iler WLAN_LC.DAT
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

11. DYNAMIC FREQUENCY SELECTION

11.1. OVERVIEW

11.1.1. 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) (ii) 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

815.407 (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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

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

Requirement

Operational Mode

Master Client (without Client (with
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 DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
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)

2 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a O 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: 12U14550-6A
FCC ID: ZNFP880G

DATE: SEPTEMBER 19, 2012

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds

200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

Channel Closing Transmission Time

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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11.1.2. 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
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REPORT NO: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

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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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 Signal Generator, 20GHz Agilent / HP E8267C C01066 11/17/12
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11.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device Slave Device
(EUT)

Controller and Server PC,
with Data file

SUPPORT EQUIPMENT

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 LA65SNO0-00 CN-ODF263-71615 DoC
6AU-1019
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11.1.4. 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 1.73 dBm EIRP in the 5250-5350 MHz band and
1.3 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly utilized with the EUT has a gain of -6.8 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 4.1Ghyte file from the controller/server PC to the EUT using FTP software package FileZilla
version 3.5.0.

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.
-6.80

-6.80
-6.80

The firmware installed in the EUT during testing was Kernel, Version 2.6.39.4. The test utility
software used during testing was LG-P880g-V09a July 3, 2012. The driver installed was Android
Version 2.6.39.4.

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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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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11.2.

RESULTS FOR 20 MHz BANDWIDTH

11.2.1.

TEST CHANNEL

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

11.2.2.

RADAR WAVEFORM

RADAR WAVEFORM AND TRAFFIC

SHORT PULSE RADAR TYPE 1 AT MASTER
H Agilent 12:12:01 Aug 14, 2012

R T

|Fre§J’ChanneI |

Ref 40 dBm

#Atten 0 B

Mkrl 25.27 ms
£3.95 dBm

#Peak
Log

10
dB/

Offst
22.5

dB
Dl

Center Freq
550000000 GHz
Start Freq
550000000 GHz
Stop Freq
5.50000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 tHz
Auto hdan

W1 Ss2
S3 W

AA

aff}:
FTun

Center 5.500 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 30.4 ms (B001 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Off

—
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TRAFFIC

SLAVE TRAFFIC
e Agilent FE T |Freg/Channel

Mkr1 8.316s

4 Center Freq
Ref 40 dB #Atten 0 dB $5.65 dB
fPoak[— = M 5 50000000 GHz

Log
10 Start Freq
dB/ 550000000 GHz
Offst

225
dB Stop Freq
£.50000000 GHz

DI
£4.0

3.00000000 MHz
LgAv Auto Ian

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz | ‘
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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11.2.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.2.4. 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 140 of 158

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: 12U14550-6A DATE: SEPTEMBER 19, 2012
FCC ID: ZNFP880G

MOVE TIME

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

A Mk 116 ms Conter F
; n enter -red
Ref 40 dBm #Arten 0 (B -24.46 dB
#Peak | 550000000 GHz
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Marker Trace > Az Amplitude
1R
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—
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CHANNEL CLOSING TIME

CLOSING TIME
ne Agilent 10:33:06 Aug 14, 2012 R T |Freg/Channel

A Mkrt 200 ms Conter F

; n enter -red

Ref 40 dBm #Arten 0 (B -37.24 dB
#Peak 550000000 GHz

Log
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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11.2.5.

RESULTS

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

NON-OCCUPANCY PERIOD

time.
NON-OCCUPANCY PERIOD
- Agilent 11:50:08 Aug 14, 2012 R T |Freg/Channel
A Mkl 1.8ks Conter F
Ref 40 dBm #Atten 0 dB -33.48 dB enter Fred
#Ppak £.50000000 GHz
Start Freq
&.A0000000 GHz
Stop Freq
540000000 GHz
tlB;ll CF Step
300000000 MHz
LgAv o |l[Auta IMan|
w1 s2 Freq Offset
$3 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 2 ks {8001 pts)
I
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