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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: GSM/CDMA/WCDMA/LTE Phone + Bluetooth &
WLAN (2.4GHz & 5GHz) and NFC
MODEL.: LG-D820, LGD820 and D820
SERIAL NUMBER: (0021EDF624E7C39B) CONDUCTED
(0021E9AAEOQ56EE83) RADIATED
DATE TESTED: JUNE 24 — JULY 3, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 Verification Services Inc. By: Tested By:
—~— ) )‘:IZ:’:;W{/WM/\_
PHILIP KIM STEVEN TRAN
WISE PROGRAM MANAGER WISE LAB TECHNICIAN
UL Verification Services Inc. UL Verification Services Inc.
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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, 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 Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 6 of 138

UL VERIFICATION SERVICES INC. 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.


http://www.ccsemc.com/

REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a LTE Phone Bluetooth, WLAN(2.4GHz & 5GHz) and NFC.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 19.22 83.56
2412 - 2462 802.11g 19.21 83.37
2412 - 2462 802.11n HT20 18.56 71.78
2412 - 2462 802.11ac HT20 18.56 71.78
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.96 dBi.

5.4. SOFTWARE AND FIRMWARE

Software version was 3.4.0-g9f6ebel1-00072-gceelab4b

The firmware used was M8974A-0.0.19.0.01.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Worst-case data rates as provided by the client were:
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
802.11n HT40mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter LG MCS.01WR EAY62768913 N/A
Earphone QuadBeat LE 410 EAB62729001 N/A
I/O CABLES
1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded [1m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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DATE: September 3, 2013
IC: 2703C-D820

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, Biconolog, 30MHz-1 GHz| Sunol Sciences JB1 C01016 08/14/12 08/14/13
Antenna, Horn, 18 GHz ETS 3117 C01006 12/11/12 12/11/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B C00980 11/14/12 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/13 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 10/22/12 10/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 10/21/12 10/21/13
PXA SIGNAL ANALYZER Agilent / HP N9030A N/A 05/09/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/08/12 08/08/13
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/13 01/14/14

Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR CNR
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7. MEASUREMENT METHODS

KDB 558074 Measurement Procedure PK2 is used for power and PKPSD is used for power
spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.
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8. ANTENNA PORT TEST RESULTS
8.1. 802.11b MODE IN THE 2.4 GHz BAND

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 9.125 0.5
Mid 2437 9.125 0.5
High 2462 9.125 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilent 19:18:35 Jun 28, 2013

A MErl 9125 MHz
Ref 10.7 dBm #Atten 20 dB -0.15 dB

L P o N R VY
;T T W A A R .

Swp :

Center 2.412 000 GHz Span 15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.44 ms {601 pts)

Copyright 2000-2011 Agilent Technologies

6 dB BANDWIDTH MID CH
i Agilent 19:43:47 Jun 28, 2013

A MErl 9125 MHz
0.

Center 2.437 000 GHz Span 15 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 1.44 ms (601 pts)

Copyright 2000-2011 Agilent Technologies
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6 dB BANDWIDTH HIGH CH

e Agilent 20:03:01 Jun 28, 2013

Ref10.7 dBm #Atten 20 dB

Swp |

|

Center 2.462 000 GHz

Span 15 MHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 1.44 ms (601 pts)

ICopyright 2000-2011 Agilent Technologies
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)
Low 2412 11.2524
Mid 2437 11.2116
High 2462 11.2709
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99% BANDWIDTH

99% BANDWIDTH LOW CH

2.412 GHz Trig  Free |
Averages: 100

Ch Freq

Occupied Bandwidth

Ref 10. ? dBm
[#Samp| .
Log

10

dB/
Offst
10.7
dB

Center2.41200 GHz Span 20 MHz .
#Res BW 180 kHz VBW 560 kHz Sweep 1.88 ms (601 pts)

Occupied Bandwidth Oce BW % Pur 99.00 %
11.2524 MHz e e S

36.330 kHz
13.7596 MHz"

Transmit Freq Error
x dB Bandwidth

Copyright 2000-2011 Agilent Technologies

99% BANDWIDTH MID CH

Ch Freq 2437 GHz Trig FI'E!E!.

Occupied Bandwidth

Ref 10.7 dBm #Atlen ZIJ dB

Center 2 A37 IJIJ GHz Span ZIJ MHz
#Res BW 180 kHz VBW 560 kHz Sweep 1.88 ms (601 pts)

Occupied Bandwidth Occ BWY % Pwr  99.00 %
11.2116 MHz xdB 26800 dB

Transmit Freq Error -17.018 kHz
 dB Bandwidth 13.874 MHz*

Copyright 2000-2011 Agilent Technologies
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99% BANDWIDTH HIGH CH

it Agilent 21:42:00 Jun 28, 2013

Trig  Free

Ch Freq
Occupied Bandwidth Averages: 100

Ref 10.7 dBm #Atten 20 dB

Center 2.462 00 GHz ' : : ] Span 20 Wiz |
#Res BW 180 kHz VBW 560 kHz Sweep 1.88 ms (601 pts)
Occupied Bandwidth Occ BYY % Pwr 59.00 %
1 -1 2709 MHZ ¥xdB  -26.00 dB

Transmit Freq Errar -186.153 kHz
 dB Bandwidth 13.874 MHz*

Copyright 2000-2011 Agilent Technologies
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IC: 2703C-D820

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 0.2 dB (including 10 dB pad and 0.2 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 2412 15.00
Mid 2437 15.70
High 2462 15.40
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8.1.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel | Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 18.45 18.45 30.00 -11.55
Mid 2437 19.22 19.22 30.00 -10.78
High 2462 19.13 19.13 30.00 -10.87
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
s Agilent 22:20.08 Jul 17, 2013 R T |Freg/Channel

A Mkl 912 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 18.45 dBm 2 41200000 GHz
#Peak

Start Freqg

2.40200000 GHz

Stop Freq

242200000 GHz

CF Step
. 2.00000000 hMHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.412 00 GHz Span 20 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 22:30:05 Jul 17,2013 R T |Ereg/Channel

A Mkl 912 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 1922 dBm 3 43700000 GHz
#Peak

Start Freqg

242700000 GHz

Stop Freq

244700000 GHz

CF Step
. 2.00000000 hMHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 20 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUTPUT POWER, Chain 0 HIGH CH
e Agilent 22:30:48 Jul 17, 2013

R T |Fre§fChanneI |

#Feak

#PAvg

W1 s2
53 FC
AR
aff):
FTun
Swp

Ref 24 dBm

#Atten 30 dB

A& Mkl 912 MHz Corter F
ener Fred
Band Pwr 1913 dBm 53 AES00000 Gl

Start Freq
2.45200000 GHz

Stop Freq
247200000 GHz

CF Step

2.00000000 MHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 2.462 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 20 MHz ‘
#Sweep 11.64 ms {601 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.1.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

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

Low 2412 -7.03 8.0 -15.0
Mid 2437 -4.91 8.0 -12.9
High 2462 -6.75 8.0 -14.8
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 12:13:45 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.413 625 GHz
-7.03 dBm

#Peak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
241200000 GHz
Start Freq
240450000 GHz
Stop Freq

2. 41950000 GHz

8.0
dBm

#PAvyg

CF Step
150000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 2.412 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 5.592 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

PSD, Chain 0 MID CH
% Agilent 12:18:30 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.436 225 GHz
4.91 dBm

#Peak
Log

10
dB/

Offst
11

dB

Center Freq
243700000 GHz
Start Freq
242950000 GHz
Stop Freq

2 44450000 GHz

CF Step
150000000 hHz
Auto hdan|

FTun
Swp

Center 2.437 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 5.592 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0 HIGH CH
5 Agilent 12:18:31 Jun 29,2013

ET

|Fre§fChanneI |

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.460 450 GHz
£.75 dBm

#Peak

Center Freq
2 46200000 GHz
Start Freq

2 45450000 GHz
Stop Freq

2 46950000 GHz

dBm

#PAvg

CF Step
150000000 hHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 3.592 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 26 of 138

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4701H

FAX: (510) 661-0888



REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
i Agilent 13:86:17 Jun 29,2013 F T |Freg/Channel

Project: Mkr1 2.435 500 GHz Conter F
enter Fred
Bef ?0 dBm Atten 20 (B 8.38 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 241200000 GHz
Stop Freq
2.45200000 GHz

;IBl.n CF Step

. 5.00000000 MHz
ZPAvy At o tlan|

W1 S2 Freq Offset
S3 FC il 000000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.437 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
i Agilent 14:03:37 Jun 28, 2013 R T |Freg/Channel

Project: Mkr1 2.400 000 GHz Conter
; efner Fred
Bef ?0 dBm Atten 20 dB 45.88 dBm 5 ANDO0000 GHz

#Peak

Start Freq
237500000 GHz
Stop Freq
242500000 GHz

;IBl.n CF Step

. 5.00000000 hMHz
#PAvyg Auto Ilan|

W1 S2 : Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 14:47:16 Jun 29, 2013 R T [|Freg/Channel

Project: Mkr1 2.483 500 GHz Contor

/ enter kre
E;Lili': dBm Atten 20 dB A7.07 dBm 5 ABA50000 Gqu
Log
10 Start Freq
dB/ 2.445850000 GHz
Offst
11
JB ‘ Stop Freq
DI 2.51850000 GHz

116
dBm CF Step

7.00000000 MHz

#PAvg Auto M_a

V1 s2 Freq Cffset
53 FC — 0.00000000 Hz
AA

aff): Y :
ETun Signal Track
On Off

Swp

Center 2.483 500 GHz Span 70 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 23.73 ms (2001 pts)
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
5 Agilent 14:19:10 Jun 29,2013

R T

Freg/Channel

Project:

Ref 20 dBm Atten 20 dB

Mkr3 18193 GHz
53.48 dBm

Center Freq

#Peak

13.0100000 GHz

Log
10

dB/

Offst

Start Freq
20.0000000 MHz

11

dB

]l

Stop Freq
260000000 GHz

116
dBm

#PAvyg

CF Step
2.A8800000 GHz
Auto hdan|

Start 20 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 8.778 s (2001 pts)

Manear Trace
1 4]
2 n
2 [8)]

X Pz
4272 GHz
700 GHz

18.193 GHz

Amplitude
-52.50 dBm
-57.00 dBm
-53.48 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

|

OUT OF BAND MID CH
- Agilent 14:19:48 Jun 29,2013

R T

Freg/Channel

Project:

Ref 20 dBm Atten 20 dB

Mkr3 18193 GHz
53.48 dBm

#Peak

Center Freq
13.0100000 GHz

Log
10

dB/

Offst

Start Freq
20.0000000 MHz

11

dB

Dl

Stop Freq
260000000 GHz

116
dBm

#PAvyg

CF Step
2.59800000 GHz
Auto il

Start 20 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 8.778 s (2001 pts)

Marer Trace
1 4]
2 n
2 [8)]

X Pois
4272 GHz
700 GHz

18.193 GHz

Amplitude
-52.50 dBm
-57.00 dBm
-53.48 dBm

Ilan
Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

OUT OF BAND HIGH CH
5 Agilent 14:22:43 Jun 29,2013

R T [Freg/Channel

Project:
Ref 20 dBm

Atten 20 B

Mki3 13.919 GHz
5390 dBm || CenterFreq

#Peak

13.0100000 GHz

Log

Start Freq
200000000 MHz

Stop Freq
26.0000000 GHz

dBm

CF Step

259800000 GHz

#PAvgi

Auto Ilan

Center 13.010 GHz
#Res BW 100 kHz

#VBW 300 kHz

Marer Trace
1 (N
2 n
2 (N

X iz
4020 GHz
7057 GHz

12010 GHz

Span 25.98 GHz |
Sweep 8.778's 2001 prg) ||  Fr0 Cffset
Amplitude )
-532.66 dBm
-57.60 dBm ‘ Signal Track
-52.90 dBm On m
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.2. 802.11g MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.460 0.5
Mid 2437 16.500 0.5
High 2462 16.500 0.5
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

i Agilent 19:2

52 Jun 28,2013
4 Mkrl 16.45 MHz
0.42 4B

Center 2.412 00 GHz Span 25 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.4 ms {601 pis)

Copyright 2000-2011 Agilent Technologies

6 dB BANDWIDTH MID CH

Center 2.437 00 GHz Span 25 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.4 ms {601 pis)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

6 dB BANDWIDTH HIGH CH

it Agilent 20,0709 Jun 28, 2013

Ref 10.7 dBm #Atten 20 dB

Center 2.462 00 GHz Span 25 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (601 pis)

ICopyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)
Low 2412 16.4071
Mid 2437 16.3979
High 2462 16.4323
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

99% BANDWIDTH LOW CH

13

e Agilent 21:12:62 Jun 28

Ch Freq 2412 GHz Trig  Free .
Occupied Bandwidth Averages: 100

Span 20 MHz |
#Res BW 180 kHz VBW 560 kHz Sweep 1.88 ms (601 pts)

Center 2.412 00 GHz

Occupied Bandwidth Occ BWY % Pwr  99.00 %
16.4071 MHz xdB 2500 dB

Transmit Freq Error 55.040 kHz
 dB Bandwidth 19.668 MHz*

Copyright 2000-2011 Agilent Technologies

99% BANDWIDTH MID CH

s Agilent 22:06:01 Jun 23, 2013

Ch Freq 2.437 GHz Trig FI'E!E!.

Occupied Bandwidth Averages: 100

Ref 10.7 d
[#Samp|
Log |
10

Offst |

dB

Center 2437 00 GHz L [ ' : “Span 25 MHz
#Res BW 180 kHz VBW 560 kHz Sweep 2.36 ms (601 pts)
Occupied Bandwidth Oce BW % Pur 99.00 %
16.3979 MHz xdB 2600 dB

Transmit Freq Error 16.395 kHz
 dB Bandwidth 19.967 MHz*

Copyright 2000-2011 Agilent Technologies

Page 36 of 138

UL VERIFICATION SERVICES INC. 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.




DATE: September 3, 2013

REPORT NO: 13U15420-6A
IC: 2703C-D820

FCC ID: ZNFD820

99% BANDWIDTH HIGH CH

e Agilent 21:48:57 Jun 28, 2013

Ch Freg 2462 GHz Triy  Free

Occupied Bandwidth Averages: 100

Ref 10.7 dBm #Atten 20 dB

Center 2.462 00 GHz “Span 25 MHz
#Res BW 180 kHz VBW 560 kHz Sweep 2.36 ms (601 pts)

Occupied Bandwidth Occ BYY % Pwr 59.00 %

xdB  -26.00 dB

16.4323 MHz

Transmit Freq Errar 2781 kHz
 dB Bandwidth 20,116 MHz*

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 2412 9.74
Mid 2437 10.24
High 2462 10.04

Page 38 of 138

UL VERIFICATION SERVICES INC.

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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.2.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U15420-6A DATE: September 3, 2013

FCC ID: ZNFD820 IC: 2703C-D820
RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results

Channel | Frequency | Chain O Total Power | Margin
Meas Corr'd Limit

Power Power
(MHz2) (dBm) | (dBm) | (dBm) | (dB)
Low 2412 18.40 18.40 | 30.00 | -11.60
Mid 2437 19.21 1921 | 30.00 | -10.79
High 2462 19.00 19.00 | 30.00 | -11.00
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
s Agilent 22:32:33 Jul 17, 2013 R T |Freg/Channel

A Mkl 1646 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 18.40 dBm 2 41200000 GHz
#Peak

Start Freqg

235700000 GHz

Stop Freq

242700000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 22:33:17 Jul 17,2013 R T |Ereg/Channel

A Mkl 1650 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 1921 dBm 3 43700000 GHz
#Peak

Start Freqg

242200000 GHz

Stop Freq

245200000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUTPUT POWER, Chain 0 HIGH CH
5 Agilent 22:34:59 Jul 17, 2013

R T |Fre§fChanneI |

#Feak

#PAvg

W1 s2
53 FC
AR
aff):
FTun
Swp

Ref 24 dBm

#Atten 30 dB

A& Mkl 1650 MHz Corter F
ener Fred
Band Pwr 19.00 dBm 53 AES00000 Gl

Start Freq
2.44700000 GHz

Stop Freq
2 47700000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 2.462 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz ‘
#Sweep 11.64 ms {601 pts)

Page 42 of 138

UL VERIFICATION SERVICES INC.

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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.2.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

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

Low 2412 -14.61 8.0 -22.6
Mid 2437 -13.60 8.0 -21.6
High 2462 -13.86 8.0 -21.9
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 13:26:10 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.407 94 GHz
-14.61 dBm

#Peak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
241200000 GHz
Start Freq
240050000 GHz
Stop Freq

2 42350000 GHz

8.0
dBm

#PAvyg

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

CF Step
230000000 tHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

PSD, Chain 0 MID CH
s Agilent 13:27:38 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.438 88 GHz
-13.60 dBm

#Peak
Log

10
dB/

Offst
11

dB

Center Freq
243700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

CF Step
230000000 tHz
Auto hdan|

FTun
Swp

Center 2.437 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

PSD, Chain 0 HIGH CH
e Agilent 13:28:37 Jun 29, 2013 BT |Fre§fChanneI I

Project: Mkr1 2.457 94 GHz
Ref 20 dBm Atten 20 dB -13.86 dBm 2_%35‘360': éeHCl
#Peak
Start Freq
2 4A050000 GHz
Stop Freq
2 47350000 GHz

(I.Bm CF Step

. 230000000 MHz
#PAvg Auto Mar]

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on O

Center 2.462 00 GHz Span 23 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 8.574 s (601 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 14:27:31 Jun 29, 2013 R T [Freg/Channel

Project: Mkr3 2.438 275 GHz Conter F
enter Fred
Bef ?0 dBm Atten 20 (B .17 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 241200000 GHz
Stop Freq
2.45200000 GHz

;IBl.n CF Step

} 5.00000000 fWHz
#PAvg f Auto Mar]

M1 s2 Freq Offset
S3 FCl—. .. 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.437 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent 14:31.28 Jun 29, 2013 R T [Freg/Channel

Praoject: Mkr1 2.400 000 GHz Cernter Freq
E;Lili': dBm Atten 20 B 45.43 dBm 5 40000000 GHa
Log

10 Start Freq
dB/ 237500000 GHz
Offst

11

dB ‘ Stop Freq
DI 242500000 GHz

20.1

dBm CF Step
. £.00000000 hHz
#PAvyg Auto Ilan
V1 §2 & Freq Offset
83 FC mr 0.00000000 Hz

AR

aff): Signal Track
FTun anat frac
Swp on -

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 14:33:44 Jun 29,2013 R T [Freg/Channel |

Project: Mkr1 2.483 500 GHz Centor F
efer Fre

E;.Lili dBm Atten 20 dB 50.29 dBm 5 AR350000 Gqu

Log

10 Start Freqg

dB/ 2.44850000 GHz

Offst

11

dB ‘ Stop Freqg

DI 251850000 GHz

201
dBm CF Step

3 7.00000000 MHz
#PAvg Auta lan

V1 s2 Freq Offset

S3 FC o 0.00000000 Hz
AA

aff): o L _

ETun Signal Track

Swp On Off

Center 2.483 500 GHz Span 70 MHz ‘

#Res BW 100 kHz #VBW 300 kHz  Sweep 23.73 ms 2001 p1s)
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

- Agilent 14:41:18 Jun 29, 2013

R T

Freg/Channel

Project:

Ref 20 dBm Atten 20 dB

Mkr2 14.002 GHz

-54.28 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst
11

dB

]l

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

20.1
dBm

#PAvyg

CF Step
2A5700000 GHz
Auto hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz

Sweep 8.775 s (2001 pts)

Manear Trace
1 4]
2 n

X Pz
7132 GHz
14.002 GHz

Amplitude
-55.91 dBm
-54.28 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On

OUT OF BAND MID CH

- Agilent 14:39:47 Jun 29,2013

R T

Freg/Channel

Project:

Ref 20 dBm Atten 20 dB

Mkr2 13.989 GHz
-53.54 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst
11

dB

Dl

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

20.1
dBm

#PAvyg

CF Step
2A5700000 GHz
Auto hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz

Sweep 8.775 s (2001 pts)

Marer Trace
1 4]
2 n

X Pois
772 GHz
12.080 GHz

Amplitude
-57.80 dBm
-52.64 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUT OF BAND HIGH CH
i Agilent 14:37:44 Jun 29,2013 F T |Freg/Channel
Project: Mkr2 13.911 GHz

Ref 20 dBm Atten 20 B 53.80 dBm
#Peak
Log

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

CF Step
255700000 GHz
Auto Man|

Start 30 MHz Stop 26,000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.775 s (2001 pts)

Matker Trace X Pz Amplitude
1 1 7062 GH=z -57 66 dBm

Freq Offset
0.00000000 Hz

z i1 13811 GHz 5380 dBm Signal Track
On Off
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.820 0.5
Mid 2437 17.775 0.5
High 2462 17.775 0.5
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Hi Agilent 19:32:43 Jun 28, 2013

A Mkrl 17 520 MHz
Ref 10.7 dBm #Atten 20 dB 1.32 dB

Log
10

107 |

B | ‘J/‘
s
i |
; :
N | il
,
z

Swp |
Center 2.412 000 GHz . Span 27 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.6 ms {601 pis)

Copyright 2000-2011 Agilent Technologies

6 dB BANDWIDTH MID CH

4t Agilent 19:51:23 Jun 28, 2013

Center 2.437 000 GHz Span 27 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.6 ms (601 pis)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

6 dB BANDWIDTH HIGH CH

e Agilent 20010050 Jun 28, 2013

Ref 10.7 dBm #Atten 20 dB

Center 2.462 000 GHz Span 27 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.6 ms (601 pis)

ICopyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)
Low 2412 17.5808
Mid 2437 17.6194
High 2462 17.6113
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent 212301 Jun 28,

Ch Freq 2,412 GHz Trig  Free .
Occupied Bandwidth Averages: 100

Center 2 412 IJIJ GHz : : : : : : Span 25 MHz
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Oce BYY % Pwr 99.00 %
17 .5808 MHz xdB  -26.00 dB

Transmit Freq Error -10.481 kHz
% dB Bandwidth 20,656 MHz"

Copyright 2000-2011 Agilent Technologies

99% BANDWIDTH MID CH

Ch Freqg 2,437 GHz Triy  Free .
Occupied Bandwidth Averages: 100

Center 2.437 IJI:J GHz . : . : . . Span 25 MHz.\
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Oce BYY % Pwr 99.00 %
17 6194 MHz xdB  -26.00 dB

Transmit Freq Error 41963 kHz
% dB Bandwidth 20577 MHz"

Copyright 2000-2011 Agilent Technologies
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DATE: September 3, 2013

REPORT NO: 13U15420-6A
IC: 2703C-D820

FCC ID: ZNFD820

99% BANDWIDTH HIGH CH

it Agilent 21:44:37 Jun 28, 2013

Ch Freg 2462 GHz Triy  Free

Occupied Bandwidth Averages: 100

Ref 10.7 dBm #Atten 20 dB

Center 2.462 IJI:J GHz . : . : . Span 25 MHI\
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Occ BYY % Pwr 59.00 %
17.6113 MHz wdB  -26.00 dB

Transmit Freq Errar -41.110 kHz
 dB Bandwidth 20.686 MHz*

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

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 0.2 dB (including 10 dB pad and 0.2 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 2412 8.78
Mid 2437 9.28
High 2462 8.98
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.3.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

RESULTS
Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel | Frequency [ Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHZz) (dBm) (dBm) | (dBm) (dB)
Low 2412 17.68 17.68 30.00 -12.32
Mid 2437 18.32 18.32 30.00 -11.68
High 2462 18.56 18.56 30.00 -11.44
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
s Agilent 223750 Jul 17, 2013 R T |Freg/Channel

A Mkl 1782 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 17 .68 dBm 2 41200000 GHz
#Peak

Start Freqg

235700000 GHz

Stop Freq

242700000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 22:38:45 Jul 17,2013 R T |Ereg/Channel

A Mkl 1778 MHz Certer E

. . efner Fred

Ref 24 dBm #Atten 30 dB Band Pwr 18.32 dBm 3 43700000 GHz
#Peak

Start Freqg

242200000 GHz

Stop Freq

245200000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz #Sweep 11.64 ms {601 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUTPUT POWER, Chain 0 HIGH CH
@ Agilent 22:39:29 Jul 17, 2013

R T |Fre§fChanneI |

#Feak

#PAvg

W1 s2
53 FC
AR
aff):
FTun
Swp

Ref 24 dBm

#Atten 30 dB

A& hlkrl 1773 MHz Corter F
ener Fred
Band Pwr 18.55 dBm 53 AES00000 Gl

Start Freq
2.44700000 GHz

Stop Freq
2 47700000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 2.462 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz ‘
#Sweep 11.64 ms {601 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.3.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

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

Low 2412 -16.44 8.0 -24.4
Mid 2437 -15.05 8.0 -23.1
High 2462 -15.91 8.0 -23.9
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 13:32.58 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.407 02 GHz
-16.44 dBm

#Peak
Log

10
dB/

Offst
11

dB
Dl

8.0
dBm

Center Freq
241200000 GHz
Start Freq
240050000 GHz
Stop Freq

2 42350000 GHz

#PAvyg

Auto

CF Step
230000000 MHz

Iilan)

V1 S2
S3 FC

AR
aff}:

FTun

Cn

Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Fraq Offset
0.00000000 Hz

Signal Track

Span 23 MHz | ‘
Sweep 8.574 s (601 pts)

off

PSD, Chain 0 MID CH
- Agilent 13:31:55 Jun 29, 2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.437 27 GHz
-15.05 dBm

#Peak
Log

10
dB/

Offst
11

dB

Center Freq
243700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

Auto

CF Step
230000000 MHz

Ilan)

FTun
Swp

Cn

Center 2.437 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Fraq Offset
0.00000000 Hz

Signal Track

Span 23 MHz | ‘
Sweep 8.574 s (601 pts)

off
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0 HIGH CH
5 Agilent 13:30:42 Jun 29,2013

ET

|Fre§fChanneI |

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.457 59 GHz
-15.91 dBm

#Peak

Center Freq
2 46200000 GHz
Start Freq

2 45050000 GHz
Stop Freq

2 47350000 GHz

dBm

#PAvg

CF Step
230000000 MHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.

Page 65 of 138

UL VERIFICATION SERVICES INC. 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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

i Agilent 14:50:06 Jun 29, 2013 F T |Freg/Channel

Project: Mkr1 2.430 760 GHz Conter F
K enter Fred
Bef ?0 dBm Atten 20 (B 1.36 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 2.42400000 GHz
Stop Freq
2.45000000 GHz

CF Step
260000000 MHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 2.437 000 GHz Span 26 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
i Agilent 07:10:39 Jun 29,2013 R T |Freg/Channel

Mkr1 2.400 000 GHz Center Freq
:;L;iﬁ dBm #Atten 16 dB A735 dBm_ || 5 Jooonoon GHz
Log
10 Start Freq
dB/ N | 237500000 GHz
Offst
1" ‘
e Stop Freq
. 2.42500000 GHz

214

dBm CF Step
5.00000000 MHz

#PAvy o Mo

A Fraq Offset

53 B¢ ; 0.00000000 Hz

AR

if): EYRRTONY N P )

FTun Signal Track

Swp On Oif

Center 2.400 000 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms 2001 pis)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
s Agilent 07:12:35 Jun 29, 2013 R T [Freq/Channel |

Mkr1 2.483 500 GHz Center F

enter Freq
x?;;;ij dBm #Atten 16 dB 50.88 dBm 3 AHE0N00 GHa
Log
10 Start Freq
dB/ ehntuchdebal Ll d s | 2 44850000 GHz
Offst
11
dB Stop Freq
DI ‘ 251650000 GHz

214
dBm CF Step

7.00000000 hMHz

#PAvy Auto Ilan)

v1 52 Freq Offset

§3 BC 0.00000000 Hz
AA

n(f]; AL, SV PRI T LR TR LY R .

FTun Signal Track

Swp On Off

Center 2.483 500 GHz Span 70 MHz ‘

#Res BW 100 kHz #WVBW 300 kHz Sweep 6.8 ms (2001 pts)
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

- Agilent 07:17:54 Jun 29, 2013

R T

Freg/Channel

Ref 14.3 dBm #htten 16 dB

Mkr2 15.690 GHz
-56.88 dBm

Center Freq

#Peak

13.0180000 GHz

Log
10

dB/

Offst

Start Freq
30.0000000 MHz

11

dB

Stop Freq
260000000 GHz

]l

214
dBm

#PAvy

CF Step
2A5700000 GHz
Auto hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Manear Trace

1 4]
2 n

X Pz
2542 GHz
15600 GHz

Amplitude
-59.11 dBm
-56.88 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

|

OUT OF BAND MID CH

- Agilent 07:16:35 Jun 29,2013

R T

Freg/Channel

Ref 14.3 dBm #htten 16 dB

Mkr2 15.508 GHz
56.51 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst

Start Freq
30.0000000 MHz

11

dB

Dl

Stop Freq
260000000 GHz

214
dBm

#PAvy

CF Step
2.59700000 GHz
Auto il

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 4]
2 n

X Pois
7016 GHz
15502 GHz

Amplitude
-52.02 dBm
56561 dBm

Ilan
Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUT OF BAND HIGH CH
W Agilent 07:15:18 Jun 29, 2013 R T |FregiChannel

Mkr2 14.028 GHz

Center Freq
5\3;;;1‘.3 dBm #Atten 16 dB 57.90 dBm | 13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm b ol tilon CF Step

255700000 GHz
#PAvy Auto htan|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #YBW 300 kHz Sweep 2.482 s (2001 pts) 0.00000000 Ha
Matker Trace X Pz Amplitude
1 1 6782 GH=z -58.12 dBm
2 (4] 14.028 GHz -57.90 dBm Slgnal Track
On Off
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.4. 802.11ac HT20 MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.775 0.5
Mid 2437 17.730 0.5
High 2462 17.730 0.5
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

i Agilent 19:09:29 Jun 28, 2013

Log

Ref 10.7 dBm #Atten 20 dB -0.44 dB

10
dB/

107

Center 2.412 000 GHz
#Res BW 100 kHz

Span 27 MHz
#VBW 300 kHz Sweep 2.6 ms {601 pis)

Copyright 2000-2011 Agilent Technologies

6 dB BANDWIDTH MID CH

4 Agilenf 19:36:33 Jun 28, 2013

Swp |

Center 2.437 000 GHz
#Res BW 100 kHz

Span 27 MHz
#VBW 300 kHz Sweep 2.6 ms (601 pis)

Copyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

6 dB BANDWIDTH HIGH CH

Ref 10.7 dBm #Atten 20 dB

Center 2.462 000 GHz Span 27 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.6 ms (601 pis)

ICopyright 2000-2011 Agilent Technologies
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)
Low 2412 17.5804
Mid 2437 17.6166
High 2462 17.5825
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent 21:55:48 Jun 28

Ch Freq 2,412 GHz Trig  Free .
Occupied Bandwidth Averages: 100

Center 241200 GHz ' ” : ] : Span 25 Mz |
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Oce BYY % Pwr 99.00 %
17 5804 MHz xdB  -25.00 dB

Transmit Freq Error 35.638 kHz
% dB Bandwidth 20,551 MHz"

Copyright 2000-2011 Agilent Technologies

99% BANDWIDTH MID CH

L Agilent 21:27:16 Jun 28

Ch Freqg 2,437 GHz Triy  Free .
Occupied Bandwidth Averages: 100

Center 2.437 00 GHz _ ] ' : : Span 25 Mz |
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Oce BYY % Pwr 99.00 %
17 6166 MHz xdB  -25.00 dB

Transmit Freq Error 13,545 kHz
% dB Bandwidth 20,567 MHz"

Copyright 2000-2011 Agilent Technologies
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DATE: September 3, 2013

REPORT NO: 13U15420-6A
IC: 2703C-D820

FCC ID: ZNFD820

99% BANDWIDTH HIGH CH

e Agilent 21:39:15 Jun 28, 2013

Ch Freg 2462 GHz Triy  Free

Occupied Bandwidth Averages: 100

Ref 10.7 dBm #Atten 20 dB

Center 2.462 00 GHz ] ' ' ' ' Span 25 MHz |
#Res BW 240 kHz VBW 750 kHz Sweep 1.32 ms (601 pts)
Occupied Bandwidth Occ BYY % Pwr 59.00 %
17.5825 MHz xdB  -26.00dB

Transmit Freq Errar 9.994 kHz
 dB Bandwidth 20,631 MHz*

Copyright 2000-2011 Agilent Technologies

Page 75 of 138

UL VERIFICATION SERVICES INC. 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: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

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 0.2 dB (including 10 dB pad and 0.2 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 2412 9.76
Mid 2437 10.36
High 2462 9.86
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.4.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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: 13U15420-6A DATE: September 3, 2013

FCC ID: ZNFD820 IC: 2703C-D820
RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) [ (@Bm)
Low 2412 -1.00 30.00 30 36 30.00
Mid 2437 -1.00 30.00 30 36 30.00
High 2462 -1.00 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 16.58 16.58 30.00 -13.42
Mid 2437 17.32 17.32 30.00 -12.68
High 2462 17.17 17.17 30.00 -12.83
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
s Agilent 15:47:25 Jul 18, 2013 R T |Freg/Channel

A kel 17775 MHz Certer E

efner Fred

Ref 20 dBm Atten 20 dB Band Pwr 16.58 dBm 2 41200000 GHz
#Peak

Start Freqg

238850000 GHz

Stop Freq

242550000 GHz

CF Step
. 270000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.412 000 GHz Span 27 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 15:51:24 Jul 18,2013 R T |Ereg/Channel

A kel 17730 MHz Certer E

efner Fred

Ref 20 dBm Atten 20 dB Band Pwr 17.32 dBm 3 43700000 GHz
#Peak

Start Freqg

242350000 GHz

Stop Freq

245050000 GHz

CF Step
. 270000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.437 000 GHz Span 27 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUTPUT POWER, Chain 0 HIGH CH
e Agilent 15:53:22 Jul 18, 2013

R T |Fre§fChanneI |

#Feak

#PAvg

W1 s2
53 FC
AR
aff):
FTun
Swp

Ref 20 dBm

Atten 20 dB

A kel 17730 MHz Corter F
ener Fred
Band Pwr 17.17 dBm 53 AES00000 Gl

Start Freq
2.44850000 GHz

Stop Freq
2 47550000 GHz

CF Step

270000000 MHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 2.462 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 27 MHz ‘
Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.4.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

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

Low 2412 -16.39 8.0 -24.4
Mid 2437 -13.88 8.0 -21.9
High 2462 -14.95 8.0 -23.0
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0

PSD, Chain 0 LOW CH
5 Agilent 13:3458 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.416 10 GHz
-16.39 dBm

#Peak
Log

10
dB/

Offst
11

dB

u]
8.0
dBm

Center Freq
241200000 GHz
Start Freq
240050000 GHz
Stop Freq

2 42350000 GHz

#PAvyg

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

CF Step
230000000 tHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

PSD, Chain 0 MID CH
- Agilent 13:38:16 Jun 29,2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.443 25 GHz
-13.88 dBm

#Peak
Log

10
dB/

Offst
11

dB

Center Freq
243700000 GHz
Start Freq

2 42550000 GHz
Stop Freq

2 44850000 GHz

CF Step
230000000 tHz
Auto hdan|

FTun
Swp

Center 2.437 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

PSD, Chain 0 HIGH CH
% Agilent 13:40:29 Jun 29, 2013

ET

|Fre§fChanneI |

Project:
Ref 20 dBm

Atten 20 dB

Mkr1 2.455 75 GHz
-14.95 dBm

#Peak

Center Freq
2 46200000 GHz
Start Freq

2 45050000 GHz
Stop Freq

2 47350000 GHz

dBm

#PAvg

CF Step
230000000 MHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 23 MHz |
Sweep 8.574 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8.4.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

i Agilent 07:43:07 Jun 29,2013 F T |Freg/Channel

Mkr1 2.438 275 GHz Center F

enter Freq

Ref 20 dBm #Atten 20 dB 0.73 dBm_ | 43700000 GHz
#Peak

Loy

10 Start Freq

241200000 GHz

Stop Freq

246200000 GHz

CF Step
5.00000000 fWHz
Auto Man|

W1 S§2 Freq Offset
83 FCl 4 adu B || 0.00000000 H2
AA

uif): :
ETun Signal Track
On Off

Swp

Center 2.437 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms {2001 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

- Agilent 07:44:40 Jun 29, 2013

R T |FregiChannel

Mkr1 2.400 000 GHz Certor F
enter Freq
Ref 20 dB #Atten 20 dB 43.89 dB
: L = M| 2 40000000 GH:z
#Peak
Log
10 Start Freqg
dB/ 237500000 GHz
Offst
1
dB Stop Freq
DI 2 42500000 GHz
207
dBm CF Step
£.00000000 MHz
#PAvy Auta Iilan)
V1 S2 &
Fraq Offset
83 FC 0.00000000 Hz
AR
if): .
ETun Signal Track
Swp on O
Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms 2001 pis)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 07:45:33 Jun 29, 2013

R T |FrquChanneI |

#Peak
Log
10
dB/
Offst
11

dB

Dl
207
dBm

#PAvy

V1 52
83 FC

Ref 20 dBm

#hAtten 20 dB

M1 2.483 500 GHz contor T
enter Fred
5245 dBm_ | 5 revennon Gz

Start Frag
2 44850000 GHz

Stop Freqg
251850000 GHz

CF Step

7.00000000 hHz
Auto hdan|

AA
eif):
FTun
Swp

Freq Offset
000000000 Hz

=T signal Track
‘ On Off

Center 2.483 500 GHz
#Res BW 100 kHz

#YBW 300 kHz

Span 70 MHz ‘
Sweep 6.8 ms (2001 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

- Agilent 07:41:24 Jun 29, 2013

R T

Freg/Channel

Ref 20 dBm

whtten 20 dB

Mkr2 13.846 GHz
53.44 dBm

Center Freq

#Peak

13.0180000 GHz

Log
10

dB/

Offst

Start Freq
30.0000000 MHz

11

dB

Stop Freq
260000000 GHz

]l

209

dBm

#PAvgi

CF Step
2A5700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Manear
1
2

Trace
4]
n

X Rz
5.990 GH=z
12.846 GHz

Amplitude
-54.77 dBm
-52.44 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

|

OUT OF BAND MID CH

- Agilent 07:39:20 Jun 29,2013

R T

Freg/Channel

Ref 20 dBm

whtten 20 dB

Mkr2 13.898 GHz
53.49 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst

Start Freq
30.0000000 MHz

11

dB

Dl

Stop Freq
260000000 GHz

209
dBm

#PAvgi

CF Step
2.59700000 GHz
Auto il

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer
1
2

Trace
4]
n

X Pois
6221 GHz
12802 GHz

Amplitude
-54.12 dBm
-52.40 dBm

Ilan
Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUT OF BAND HIGH CH
i Agilent 07:40:17 Jun 29, 2013 F T |Freg/Channel

Mkr2 17.313 GHz

Center Freq
Ref 20 dBm #Atten 20 dB 9264 dBm | - 0150000 GHz
#Peak |

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm | N g CF Step

255700000 GHz
#PAvy Auto htan|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #YBW 300 kHz Sweep 2.482 s (2001 pts) 0.00000000 Ha
Matker Trace X Pz Amplitude
1 1 7.0032 GH=z -55.02 dBm
2 (4] 17.313 GHz -52.64 dBm Slgnal Track
On Off
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

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) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

EUT distance is 3 meters.

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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 20:15:52 Jun 24, 2013 F T |Freg/Channel

Mkr1 2.390 00 GHz Centor F

J enter Freq

:;;:;0 dBpY #Atten 10 (B 48.97 dBuv 2 25000000 GHz
Log

Start Freq

231000000 GHz

Stop Freq

239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
H- Agilent 20:16:52 Jun 24,2013 R T |Ereg/Channel

Mkr1 2.390 00 GHz Conter F
Ref 110 dBpv #Atten 10 dB 39.663 dByY enter -req
g [ e =E N 2 35000000 GHz

Log

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 20020000 Jun 24, 2013 BT |Fre§fChanneI I

Mkr1 2.356 32 GHz Cortor F

Ref 110 dBpv #Atten 10 dB 48.69 dBuv enter -req

ot en 2 ¢ il 235000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freq

2.39000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
we Agilent 21:32:21 Jun 24, 2013 R T |Fre§fChanneI I

Mkr1 2.385 76 GHz Cortor F

Ref 110.6 dBpY #Atten 10 dB 39.358 dBpY enter -req

N sl en o« = 235000000 GHz
#iwg

Start Freq

2.31000000 GHz

Stop Freqg

2.39000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
e Agilent 21:26:05 Jun 24, 2013 R T |FregiChannel

Mkr1 2.486 767 GHz Center Freq
zpe;;;[n.ﬁ dBpv #Atten 10 dB 5146 dBuy o e
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
8 ‘
dB Stop Freq
DI 250000000 GHz

740
dBpv CF Step
1.65000000 tHz

#P Ay Auta Ilan)

w12 Freq Offset
53 FC 0.00000000 Hz

B4
=(f): .
FTun Signal Track
Swip On Off

Start 2.483 500 GHz Stop 2.500 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 21:27:00 Jun 24, 2013 R T |FregiChannel

Mkr1 2.483 632 GHz Center Freq
E:: 110.6 dBpv #Atten 10 dB 40041 Byl o
]
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
8 ‘
dB Stop Freq
DI 2 A0000000 GHz

540
dBpv CF Step
1.65000000 hHz

#P Ay Auta Iilan)
100

Wi 32 Freq Offset
53 F3 0.00000000 Hz
AA|

?g{m Signal Track
Swip on O

Start 2.483 500 GHz Stop 2.500 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 21:21:17 Jun 24, 2013

R T |Fre§fChanneI |

Ref 110.6 dBp #htten 10 dB

#Feak

Mkr1 2.483 929 GHz
Center Freq
249175000 GHz

53.03 dBpv
Start Freq
2.48350000 GHz

Stop Freq
2 50000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset

0.00000000 Hz

Swp

Signal Track
On Off

Start 2.483 500 GHz
#Res BW 1 MHz

VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 2.500 000 GHz

—

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

e Agilent 21:21:51 Jun 24,2013

R T |Fre§fChanneI |

Ref 110.6 dBp #Atten 10 dB

#iwg

Mkr1 2.483 632 GHz
Center Freq
249175000 GHz

40.184 dBpv
Start Freq
2.48350000 GHz

Stop Freqg
2 50000000 GHz

CF Step

1.65000000 tHz
Auto Man

Freq Offset
0.00000000 Hz

Swip

Signal Track
On Off

Start 2.483 500 GHz
#Res BW 1 MHz

VBW 3 MHz

Sweep 1 ms (1001 pts)

Stop 2.500 000 GHz

—
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

¥, el M"MM

" Ml il AR A Mt N,

Yot

LOW CHANNEL DATA

T345 T145 Corrected . E-Fields
Meter Cable T186 BRF . E-Fields ) R )
Frequency ) Ant Preamp Reading Margin [dBuv/ Margin Height )
Reading Det ) Factor 24- [dBuv/ Polarity
(GHz2) (dBuv) Factor Gain [dB] 2.5GHz dB(uVolts m] - Avg (dB) m] - (dB) (cm)
[dB/m] [dB] ) /meter) Peak
2.41 47.45 PK 324 -35 4.6 0.5 49.95 54 -4.05 74 -24.05 200 H
10.016 | 23.64 PK 37.8 | -34.9 10.5 0.5 37.54 54 -16.46 74 -36.46 100 H
15.129 | 19.86 PK | 40.2 | -32.9 13.3 0.5 40.96 54 -13.04 74 -33.04 100 H
PK - Peak detector
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

MID CHANNEL
HORIZONTAL

MID CHANNEL DATA

T145 Corrected . .
Frequency Meter T345 Ant Preamp Cable T186 BRF Reading E-Fields Margin E-Fields Margin Height
Reading Det Factor . Factor 2.4- [dBuv/ [dBuV/m Polarity
(GHz) Gain dB(uVolts (dB) (dB) (cm)
(dBuv) [dB/m] [dB] 2.5GHz m] - Avg 1- Peak
[dB] /meter)
2.435 48.71 PK 324 -35 4.7 0.5 51.31 54 -2.69 74 -22.69 200 H
3.688 38.13 PK 33.7 -34.9 5.9 0.5 43.33 54 -2.69 74 -30.67 200 H
13.749 33.16 PK 39.1 -32.1 12.5 0.5 53.16 54 -10.67 74 -20.84 200 H
13.802 21.41 PK 39.1 -32.1 12.5 0.5 41.41 54 -3.47 74 -32.59 100 H
PK - Peak detector
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

HIGH CHANNEL
HORIZONTAL

b A RO AR, A ""WW MN\/
P \7 ¥ e

HIGH CHANNEL DATA

T145 Corrected . E-Fields
Meter T345 Ant Cable T186 BRF . E-Fields . . R
Frequency ) Preamp Reading Margin [dBuv/ Margin Height 3
Reading Det Factor . Factor 2.4- [dBuV/m] Polarity
(GHz) dBuV) [dB/m] Gain [dB] 2.5GHz dB(uVolts Av (dB) m] - (dB) (cm)
{ [dB] i /meter) € Peak
2.435 48.71 PK 32.4 -35 4.7 0.5 51.31 54 -2.69 74 -22.69 200 H
3.688 38.13 PK 33.7 -34.9 5.9 0.5 43.33 54 -10.67 74 -30.67 200 H
13.802 21.41 PK 39.1 -32.1 12.5 0.5 41.41 54 -12.59 74 -32.59 100 H

PK - Peak detector
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 215732 Jun 24, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 10 dB

Mkr1 2.335 44 GHz
48.33 dBpv

#Feak

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

CF Step
8.00000000 hHz
Auto hdan|

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 21:58:00 Jun 24, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 10 dB

Mkr1 2.389% 44 GHz
38.762 dBpY

#iwg

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
500000000 MHz

Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

—
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 21:53:00 Jun 24, 2013 BT |Fre§fChanneI I

Mkr1 2.389 84 GHz Cortor F

Ref 110 dBpv #Atten 10 dB 48.89 dBuv enter -req

ot en 2 ¢ il 235000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freq

2.39000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
we Agilent 21:53:30 Jun 24, 2013 R T |Fre§fChanneI I

Mkr1 2.389 76 GHz Cortor F

Ref 110 dBpv #Atten 10 dB 39.191 dBpY enter -req

o TR en o« = 235000000 GHz
#iwg

Start Freq

2.31000000 GHz

Stop Freqg

2.39000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
e Agilent 22:02:20 Jun 24, 2013 R T |FregiChannel

Mkr1 2.486 717 GHz Center Freq
zpe;;;[n.ﬁ dBpv #Atten 10 dB 19.95 dBuv | e
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
8 ‘
dB Stop Freq
DI 250000000 GHz

740
dBpv CF Step
1.65000000 tHz

#P Ay Auta Ilan)

w12 Freq Offset
53 FC 0.00000000 Hz

B4
=(f): .
FTun Signal Track
Swip On Off

Start 2.483 500 GHz Stop 2.500 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 22:02:59 Jun 24, 2013 R T |FregiChannel

Mkr1 2.487 608 GHz Center Freq
E:: 110.6 dBpv #Atten 10 dB 39.203 dByV || o e G
]
Log
10 Start Freqg
dB/ 2 48350000 GHz
Offst
8 ‘
dB Stop Freq
DI 2 A0000000 GHz

540
dBpv CF Step
1.65000000 hHz

#P Ay Auta Iilan)
100

Wi 32 Freq Offset
53 F3 0.00000000 Hz
AA

?g{m Signal Track
Swip on O

Start 2.483 500 GHz Stop 2.500 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

HIGH CHANNEL BANDEDGE, PEAK, VERT
s Agllent 22.05:43 Jun 24, 2013

ET

|Fre§fChanneI |

#Feak

Swp

Ref 110.6 dBpY

#Atten 10 dB

Mkr1 2.499 999 997 GHz
49.04 dBpv

Center Freq
2 50000000 GHz
Start Freq
2499959599 GHz
Stop Freq

2 50000000 GHz

CF Step
1.00000000 Hz
Auto Man

Start 2.499 999 990 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 000 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
it Agllent 22:08:30 Jun 24, 2013

R T |Fre§fChanneI |

#iwg

Swip

Ref 110.6 dBpY

#Atten 10 dB

Mkr1 2.483 500 0 GHz
39.313 dBpY

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz

Stop Freqg
2 50000000 GHz

CF Step
1.65000000 tHz
Auta tlan)

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15420-6A

DATE: September 3, 2013
FCC ID: ZNFD820

IC: 2703C-D820

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

]

o . W iR A A M

w’,\www
I
LOW CHANNEL DATA
T145 T186 Corrected . .
Frequency Meter T345 Ant Preamp Cable BRF Reading E-Fields Margin E-Fields Margin Height
Reading Det Factor . Factor [dBuV/m] [dBuV/m Polarity
(GHz) dBuV) [dB/m] Gain [dB] 24- dB(uVolts - Av (dB) 1-Peak (dB) (cm)
( [dB] 2.5GHz /meter) &
2.406 44.97 PK 32.3 -35 4.6 0.5 47.37 54 -6.6 74 -26.63 200 H
3.365 39.28 PK 33.3 -35.1 5.6 0.5 43.58 54 -10.39 74 -30.42 200 H
14.214 20.89 PK 39.5 -32.3 12.8 0.5 41.39 54 -12.58 74 -32.61 100 H

Page 101 of 138

UL VERIFICATION SERVICES INC. 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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

MID CHANNEL
HORIZONTAL

2 n.’)_«‘“‘lww‘%ﬁ.ﬁwwﬁ.‘»& M

s /,.\MM " >

PR PTRPLL P

MID CHANNEL DATA

Trace Markers

T145 Corrected . .
Frequency Meter T345 Ant Preamp Cable T186 BRF Reading E-Fields Margin E-Fields Margin Height
Reading Det Factor ) Factor 24- [dBuv/ [dBuVv/m] Polarity
(GHz2) Gain dB(uVolts (dB) (dB) (cm)
(dBuv) [dB/m] [dB] 2.5GHz m] - Avg - Peak
[dB] /meter)
2.431 45.77 PK 324 -35 4.7 0.5 48.37 54 -5.6 74 -25.63 200 H
3.896 37.72 PK 33.9 -34.9 6.1 0.5 43.32 54 -10.65 74 -30.68 100 H
13.254 23.33 PK 39.1 -31.9 12.2 0.5 43.23 54 -10.74 74 -30.77 100 H

PK - Peak detector
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REPORT NO: 13U15420-6A

DATE: September 3, 2013
FCC ID: ZNFD820

IC: 2703C-D820

HIGH CHANNEL
HORIZONTAL

] i AN A A A
rvhian NP I U g P g A, A #MMW
f
HIGH CHANNEL DATA
T145 Corrected . .
Frequency Meter T345 Ant Preamp Cable T186 BRF Reading E-Fields Margin E-Fields Margin Height
Reading Det Factor . Factor 2.4- [dBuv/ [dBuVv/m] Polarity
(GHz) Gain dB(uVolts (dB) (dB) (cm)
(dBuv) [dB/m] [dB] 2.5GHz m] - Avg - Peak
[dB] /meter)
2.457 43.14 PK 324 -35 4.7 0.5 45.74 54 -8.23 74 -28.26 200 H
3.315 39.78 PK 33.3 -35.1 5.6 0.5 44.08 54 -9.89 74 -29.92 100 H
14.406 21.11 PK 39.6 -32.5 12.9 0.5 41.61 54 -12.36 74 -32.39 200 H

PK - Peak detector
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 22:31:24 Jun 24, 2013

R T

Freg/Channel

Ref 110 dBpv #Atten 10 dB

Mkr1 2.354 56 GHz
48.43 dBpv

#Feak

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

CF Step
2.00000000 hHz
Ao hdan|

Swip

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 22:31:48 Jun 24, 2013

R T

Freg/Channel

Ref 110 dBpY #Atten 10 dB

Mkri 2,389 68 GHz
38.437 dBpY

ey
Log

10
dB/

Offst
74

dB
Dl

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

54.0
By

#P Ay
100

CF Step
5.00000000 fMHz
Auta tlan)

Wyl 52
53 F3

AA,
#(f):

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

——
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 22:28:43 Jun 24, 2013 R T |Fre§fChanneI I
Mkr1 2.388 88 GHz Center F

Ref 110 dBpv #Atten 10 dB 49.05 dBpv enter Freq
o fen 2 ¢ R 2 35000000 GHz

#Peak

Log

10 Start Freg

dB/ 2.31000000 GHz

Offst

74

dB Stop Freg

Dl 2.33000000 GHz

740

dByv CF Step

£.00000000 MHz

#PA\"Q Auto M_a

vloE2 Freq Offset

53 FC 0.00000000 Hz

AR,

=(f): .

FTun Signal Track

Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘

#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

we Agilent 22:29:14

Jun 24,2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 10 dB

Mkr1 2.38% 84 GHz
38.976 dBpY

#iwy
Log

10
dB/

Offst
74

dB
Dl

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

54.0
dBy

#F Ay
100

CF Step
5.00000000 hMHz
Auto hdan|

Wyl 52
53 FS

AA,
#(f):

FTun
Swip

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
- Agllent 23.15.40 Jun 24, 2013

RT

|FrquChanneI |

Ref 110.6 dBpY

#Atten 10 dB

Mkr1 2.495726 5 GHz
49.41 dBpv

#Feak
Log

10
dB/

Offst
8

dB
Dl

Center Freq
249175000 GHz
Start Freq
2.48350000 GHz
Stop Freq
250000000 GHz

74.0
dByv

#P Ay

CF Step
1.55000000 hHz
Auto hdan|

W1 52
53 FC

AL

=(f):
FTun

Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

W Agilent 23:16:46 Jun 24, 2013

R T

Freg/Channel

Ref 110.6 dBpv

#Atten 10 dB

Mkr1 2.483 582 5 GHz
39.122 dBpY

ey
Log

10
dB/

Offst
8

dB
Dl

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq
250000000 GHz

54.0
By

#P Ay
100

CF Step
1.65000000 tHz
Auta tlan)

Wyl 52
53 F

AA,
#(f):

FTun
Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

——
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013

IC: 2703C-D820

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 23:11:45 Jun 24, 2013 R T |Fre§fChanneI I
Mkr1 2.484 770 5 GHz Center F

Ref 110.6 dBp #Atten 10 dB 49.71 dBpv enter Freq
c Ll fen 2 ¢ R 2 49175000 GHz

#Peak

Log

10 Start Freg

dB/ 248350000 GHz

Offst

8

dB Stop Freq

Dl 250000000 GHz

74.0

dByv CF Step

165000000 MHz
#P Ay Auta Iilan)
O
vloE2 Freq Offset
53 FC 0.00000000 Hz
AA

=(f): )

FTun Signal Track

Swp on O

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘

#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

we Agilent 23:12:14

Jun 24,2013

R T

Freg/Channel

Ref 110.6 dBpv

#Atten 10 dB

Mkr1 2.484 358 0 GHz
39.479 dBpY

#iwy
Log

10
dB/

Offst
8

dB
Dl

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freqg

2 50000000 GHz

54.0
dBy

#F Ay
100

CF Step
165000000 MHz
Auto hdan|

Wyl 52
53 FS

AA,
#(f):

FTun
Swip

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15420-6A

DATE: September 3, 2013
FCC ID: ZNFD820

IC: 2703C-D820

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

{ ks MWM

3 sl ‘-\.I,w,f“\:“'-%'Vn.-'*«“w""““*lm"‘“”w \-.«Mw"“mm .
Rarge [#0] [T ” — e pulde #n Tonge D92 o R Wy Ty Sovep Rs P Tob
LOW CHANNEL DATA
T345 T145 T186 Corrected i i
Frequency Rlo\eﬂ:é?r:g Ant Preamp 'S;b[fr BRF Readingd E-Fields Margin [E-E;F::)fnf] Margin H:lg polarit
(GH2) (@Buy) | D¢t | Factor Gain 1B 2.4- B(uVolts/ | [dBuv/m] (dB) ponk (dB) Y
[dB/m] [dB] [dB] 2.5GHz meter) - Avg ea (cm)
2.406 44.83 | PK 32.3 -35 4.6 0.5 47.23 54 -6.74 74 -26.77 | 200 H
8.147 34.69 | PK 36.1 -35.2 9.4 0.5 45.49 54 -8.48 74 -28.51 | 100 H
15.501 18.34 | PK 40.9 -32.9 13.5 0.5 40.34 54 -13.63 74 -33.66 | 100 H

PK - Peak detector
FCC Partl15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 13U15420-6A

FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

MID CHANNEL
HORIZONTAL

Rarge (W)
"

b1

. g gettiching W.g.,\.‘_»'w.:w‘d‘w"‘
¥

Mo KopalMoke  Label
T

e

MID CHANNEL DATA

. " Taas | TS cape | 1080 O Erieids varai EFelds | oL
rquL:*ency Re:é?r:g Det Ant rGea_mp Factor 24 Reading [dBuV/m] ngm [dBuV/m] ngm eight Polarity
(GHz) ABLV Factor am [dB] | dBvolt - Avg @8) - Peak @8) (em)
(dBuv) [dB/m] [dB] 25GHz | g/meter)
2.431 44.69 | PK | 324 -35 4.7 0.5 47.29 54 -6.68 74 -26.71 200 H
3.068 39.2 PK | 33.2 -35.2 5.3 0.5 43 54 -10.97 74 -31 100 H
11.151 22.03 | PK 38.4 -33.8 11.1 0.5 38.23 54 -15.74 74 -35.77 100 H

PK - Peak detector
FCC Partl5 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

HIGH CHANNEL
HORIZONTAL

Liwcsd ‘/‘1 ", P ey i S VW{W‘M y W‘\\/’/
F r s
Rerge (W] w -— s Bpulde * Rorge 9] - e s Bpalod  Label
HIGH CHANNEL DATA
T345 T145 T186 Corrected : i
Meter Cable : E-Fields . E-Fields . .
Frequency N Ant Preamp BRF Reading Margin Margin Height .
(GHz) ngﬂl\r}fl Det Factor Gain Fe;céor 24 dB(uVolts/ [dB:Vlm] (dB) [dBFtN/:]] (dB) (cm) Polarity
[dB/m] [dB] [dB] 2.5GHz meter) -Ave - rea
2.452 41.1 PK 32.4 -35 4.7 0.5 43.7 53.97 -10.27 74 -30.3 200 H
6.555 36.17 | PK 35.9 -35 8.4 0.5 45.97 53.97 -8 74 -28.03 200 H
13.246 21.67 PK 39.1 -31.9 12.2 0.5 41.57 53.97 -12.4 74 -32.43 100 H

PK - Peak detector
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.1. TX ABOVE 1 GHz 802.11ac MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 10:51:54 Jun 26, 2013 BT |Fre§fChanneI I

Mkr1 2.343 68 GHz Contor F

enter Freq
Ref 100 dBpY #Atten 0 (B 50.02 dByY > SEA00000 Gl
#Peak
Log
10 Start Frag
dB/ 231000000 GHz
Offst
8.7
dB Stop Freq
. 239000000 GHz

74.0
dByv CF Step

8.00000000 MHz
#P Aury Auta Ilan)

M1 52 Freq Offset
53 FC 0.00000000 Hz
AA

i?un Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent 10:52:58 Jun 26, 2013 R T |Fre§fChanneI I

Mkr1 2.351 52 GHz Cortor F

Ref 100 dBpv #Atten 0 dB 38.753 dBpY enter -req
ot B0 eno e = 235000000 GHz
#iwg
Log
10 Start Freqg
dB/ 2.31000000 GHz
Offst
8.7

dB Stop Freq
oI 2.39000000 GHz

54.0
dByv CF Step

5.00000000 MHz
#PA\fg Auto M_a

100

W1 52 Freq Offset

53 F3 0.00000000 Hz
AA

i?un Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

Page 111 of 138

UL VERIFICATION SERVICES INC. 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: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 10:47:01 Jun 26, 2013 BT |Fre§fChanneI I

Mkr1 2.351 52 GHz Cortor F

Ref 100 dBpv #Atten 0 dB 49.52 dBuv enter -req
ilipatt eno e R 2 35000000 GHz
#Peak

Start Frag
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
5 Agilent 10:43:05 Jun 25,2013 R T [Freq/Channel |

Mkr1 2.332 56 GHz Cortor F

Ref 100 dBpv #Atten 0 dB 38.859 dBpY enter -req

Pl eno e = 235000000 GHz
#iwg

Start Frag

2.31000000 GHz

Stop Freq

2.39000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
e Agilent 11:03:36 Jun 26, 2013 R T |FregiChannel

Mkr1 2.483 813 5 GHz Center F

enter Freq

Ref 100 dBp #Atten 0 B 50.51 dBpY' 5 49175000 Gl
#Peak

Log

Start Freq

2 48350000 GHz

I Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
e Agilent 11:04:30 Jun 26, 2013 R T |FregiChannel

Mkr1 2.499 620 5 GHz Contor F

j enter Freq

;’:\E 100 dBpY #Atten 0 dB 39.204 (dBpY 5 49175000 GHz
9
Log

Start Freq

243350000 GHz

I Stop Freq

250000000 GHz

CF Step
1.55000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #ZWBW 3 MHz Sweep 1 ms (1001 pts)

Fal
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

HIGH CHANNEL BANDEDGE, PEAK, VERT
- Agilent 11:06:58 Jun 26, 2013 BT |Fre§fChanneI I

Mkr1 2.484 803 5 GHz Contor F

enter Freq

Ref 100 dBpY #Atten 0 (B 50.13 dByY 5 49175000 Gl
#Peak

Start Frag

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
155000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
5t Agilent 11:04:30 Jun 25,2013 R T [Freq/Channel |

Mkr1 2.499 620 5 GHz Cortor F

Ref 100 dBpv #Atten 0 dB 39204 dBpY enter -req

Pl eno e = 243175000 GHz
#iwg

Start Frag

2.48350000 GHz

Stop Freq

250000000 GHz

CF Step
1.55000000 hHz
Auto hdan|

Fad
Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
VERTICAL

Rrge (W] L B by e -t Pla Bopulde Lo T 098] Tt W W/ ey Ty S Ms Kook Lo

LOW CHANNEL DATA

T345 T145 T186 Corrected : i
Frequency R’;Aa?é?r: Det Ant Preamp E;:bt:aer BRF Reading [EJL':/I/(::] Margin ;g:i?; Margin Height Polarit
(GHz) (dBuV)g Factor Gain a8 2.4- dB(uVolts A (dB) Peak (dB) (cm) y
[dB/m] [dB] [dB] 2.5GHz Imeter) “Ave 1-Pea
2.406 43.77 PK 32.3 -35 4.6 0.5 46.17 54 -7.8 74 -27.83 200 \
4.724 36.25 PK 34.7 -34.9 6.9 0.5 43.45 54 -10.52 74 -30.55 200 \
13.738 21.78 PK 39.1 -32.1 12.5 0.5 41.78 54 -12.19 74 -32.22 200 \

PK - Peak detector
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

MID CHANNEL
VERTICAL

MID CHANNEL DATA

T345 T145 T186 Corrected i i
Meter Cable ; E-Fields . E-Fields . .
Frequency - Ant Preamp BRF Reading Margin Margin Height .
(GHz) R(’gchil\r;)g Det Factor Gain Fadcéor 24. dB(uVolts/ [d B:V/m] - (d8B) [dB;V/?] (dB) (cm) Polarity
[dB/m] [dB] [dB] 2.5GHz meter) Ve - rea
2.427 45.6 PK 324 -35 4.7 0.5 48.2 53.97 -5.77 74 -25.8 100 V
4.508 36.2 PK 34.5 -34.9 6.7 0.5 43 53.97 -10.97 74 -31 200 V
12.747 21.18 | PK 39.2 -32.2 12 0.5 40.68 53.97 -13.29 74 -33.32 100 \

PK - Peak detector
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REPORT NO: 13U15420-6A
FCC ID: ZNFD820

DATE: September 3, 2013
IC: 2703C-D820

HIGH CHANNEL
VERTICAL

Torgn 1G] T B WA lg ey Ma Gtk L

T fogatos L2

HIGH CHANNEL DATA

Met T345 T145 Corrected N :
Frequency et Ant Preamp Cable T160 Readingd E-Fields Margi E-Fields Margin Height .
(GH2) Reading | P | Factor Gain Factor BRF B(uvolts/ | [dBuV/mI argin_| - [dBuV/m] (dB) (cm) Polarity
(dBuv) [dB/m] [dB] [dB] [dB] meter) -Avg (@8) - Peak
2.75 39.97 PK 32.8 -35.1 5 0.9 43.57 54 -10.43 74 -30.43 100 Vert
7.876 36.41 PK 36.1 -35.1 9.2 0.3 46.91 54 -7.09 74 -27.09 100 Vert

PK - Peak detector
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

__UL Fremor

L“A’LLJ'{WU%“ M\LW
I

| A
N »*"“.! /s W"‘J’\'“WJW
L s
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

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

VERTICAL PLOT
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

Below 1G Data

Frequency | Meter T243 T10 Corrected E-Fields
(MHz) Reading Det Antenna |preamp/C| Reading [dBuV/m] Margin | Height Polarity
(dBuV) Factor able loss | dB(uVolts _apk (dB) (cm)
dB/m [dB] /meter)

54.2318 38.74 PK 6.9 -28.9 16.74 40 -23.26 400 H
69.9825 38.21 PK 7.9 -28.7 1741 40 -22.59 100 H
114.5691 36.84 PK 133 -28.3 21.84 43.52 -21.68 200 H
215.1312 55.22 PK 10.5 -27.1 38.62 43.52 -4.9 100 H
221.4314 54.81 PK 10.7 -27.1 3841 46.02 -7.61 100 H
316.4202 53.76 PK 13.8 -26.4 41.16 46.02 -4.86 100 H
322.7205 53.13 PK 139 -26.4 40.63 46.02 -5.39 100 H
329.0207 53.23 PK 139 -26.3 40.83 46.02 -5.19 100 H
55.4434 41.38 PK 6.8 -28.8 19.38 40 -20.62 300 \Y
58.5936 38.81 PK 7 -28.8 17.01 40 -22.99 400 Vv
69.0132 35.24 PK 7.8 -28.7 14.34 40 -25.66 200 \"
215.1312 46.49 PK 10.5 -27.1 29.89 43.52 -13.63 200 \"
221.4314 46.5 PK 10.7 -27.1 30.1 46.02 -15.92 200 Vv
316.6625 37.78 PK 13.8 -26.4 25.18 46.02 -20.84 300 Vv
322.9628 39.71 PK 13.9 -26.4 27.21 46.02 -18.81 300 \Y
329.2631 40.54 PK 13.9 -26.3 28.14 46.02 -17.88 300 Vv
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

6 WORST EMISSIONS
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REPORT NO: 13U15420-6A DATE: September 3, 2013
FCC ID: ZNFD820 IC: 2703C-D820

Project No:13U15420
Client Name:LG
Model/Device:M20_M30
Test Volt/Freq:120V/60Hz
Test By:Steven Tran

Line-L1.15 - 30MHz

CISPR CISPR

Test Meter LC Cables 11/22 11/22
R Detector 1&3.TXT |dB(uVolts)| Class B

Frequency | Reading (dB) Quasi- Class B
Average

peak

0.483 47.22 . 56.3 -
0.483 38.05 . 46.3
0.8835 46.8 . 56
0.8835 36.27 . 46
1.8825 45.88 . . 56
1.8825 29.75 . . 46
2.7735 43.28 . . 56
2.7735 26.9 . . 46
3.7725 42.87 . . 56
3.7725 26.72 . . 46
6.5085 40.84 . . 60
6.5085 23.46 . . 50
17.9745 37.85 . . 60
17.9745 19.96 . . 50

Line-L2 .15 - 30MHz

CISPR CISPR
LC Cables 11/22
Test Meter 11/22
R Detector 1&3.TXT |dB(uVolts)| Class B
Frequency | Reading ) Class B
(dB) Quasi-
Average

peak
0.5865 43.53 . 56 -
0.5865 22.5 . 46
0.8565 43.17 . 56
0.8565 23.35 . 46
1.8195 39.68 . . 56
1.8195 23.81 . . 46
2.8455 38.33 . . 56
2.8455 20.76 . . 46
4.9155 35.09 . . 56
4.9155 17.4 . . 46
16.7595 35.09 . . 60
16.7595 16.08 . . 50

PK - Peak detector

Av - Average detector
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LINE 1 RESULTS
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LINE 2 RESULTS
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