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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: LG ELECTRONICS MOBLILECOMM USA,INC.
1000 SYLVAN AVENUE
ENGLEWOOD, NJ 07632, USA

EUT DESCRIPTION: GSM/CDMA/WCDMA/LTE Phone + Bluetooth &
WLAN (2.4GHz & 5GHz) and NFC
MODEL.: LG-D820, LGD820 and D820
SERIAL NUMBER: (0021EDF624E7C39B) CONDUCTED
(0021E9AAEO056EE83) RADIATED
DATE TESTED: JUNE 24 — JULY 11, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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:
> ’ v py 5 ':)
e ) /JG,U&‘{, At~
PHILIP KIM STEVEN TRAN
WIiSE 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, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, RSS-GEN Issue 3,
FCC KDB 644545 D01, FCC KDB644545 D02 (802.11ac alternative guide VO1) 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 4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a Dual Band phone that also supports BLUETOOTH, WLAN 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)
5170-5250 802.11a 11.88 15.42
5170-5250 802.11n HT20 10.75 11.89
5170-5250 802.11n HT40 9.84 9.64
5170-5250 802.11ac HT20 10.86 12.19
5170-5250 802.11ac HT40 9.52 8.95
5170-5250 802.11ac HT80 8.39 6.90
5250-5330 802.11a 13.3 21.38
5250-5330 802.11n HT20 12.49 17.74
5250-5330 802.11n HT40 11.07 12.79
5250-5330 802.11ac HT20 12.31 17.02
5250-5330 802.11ac HT40 10.75 11.89
5250-5330 802.11ac HT80 10.4 10.96
5490-5730 802.11a 13.24 21.09
5490-5730 802.11n HT20 12.26 16.83
5490-5730 802.11n HT40 11.54 14.26
5490-5730 802.11ac HT20 12.19 16.56
5490-5730 802.11ac HT40 11.22 13.24
5490-5730 802.11ac HT80 13.63 23.07
5735-5835 802.11a 16.63 46.03
5735-5835 802.11n HT20 15.71 37.24
5735-5835 802.11n HT40 15.29 33.81
5735-5835 802.11ac HT20 13.76 23.77
5735-5835 802.11ac HT40 13.15 20.65
5735-5815 802.11ac HT80 14.83 30.41

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -3.26 dBi.

5.4. SOFTWARE AND FIRMWARE

Software version was 3.4.0-g9f6ebe1-00072-gcee1ab4b

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 the X orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in the X orientation.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter LG MCS.01IWR EAY62768913 N/A
Earphone QuadBeat LE 410 EAB62729001 N/A
/O CABLES
1/0O Cable List
Cable (Port # of identical [Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded [1.0m N/A
TEST SETUP

The EUT is setup as a stand-alone device.
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

SETUP DIAGRAM FOR TESTS

AC
ADAPTER

MAINS POWER SCOURCE
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 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 Due
Spectrum Analyzer, 44 GHz |Agilent/ HP E4446A C00986 |4/1/2014
Spectrum Analyzer, 26.5 GHz |Agilent / HP E4440A C01179 12/26/2014
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [8/8/2013
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 |1/28/2014
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 |10/22/2013
Preamplifier, 40 GHz Miteq NSP4000-SP2 |C00990 [8/2/2013
Antenna, Bilog, 30MHz-1 GHz [Sunol Sciences |[JB1 N/A 3/6/2014
Antenna, Horn, 18 GHz ETS 3117 C01022 |2/21/2014
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00589 |12/17/2013
Peak Power Meter Agilent / HP E4416A C00963 |12/13/2013
Peak / Average Power Sensor |Agilent / HP E9327A C00964 ]12/13/2013
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/14
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle | Duty Duty Cycle 1/T
B X Cycle |Correction Factor |Minimum VBW

(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 2.05| 2.17 0.946| 94.6% 0.24 0.488
802.11ac HT20 1.93 2 0.951| 95.1% 0.22 0.517
802.11ac HT40 0.94 1 0.886| 88.6% 0.52 1.070
802.11ac HT80 0.46 1 0.811| 81.1% 0.91 2.193
802.11n HT20 1.91 2 0.948| 94.8% 0.23 0.524
802.11n HT40 0.94 1 0.900( 90.0% 0.46 1.064

7.2,

DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

e Agilent 10:38:38 Jun 24, 2013

R T

Freg/Channel

Ref 20 dBm
#Feak

LgAv

Atten 30 dB

A ME2Z 2175 ms
0.47 dB

Center Freq
£.20000000 GHz

Start Freq
£.20000000 GHz

Stop Freq
£.20000000 GHz

Auto

CF Step
£.00000000 MHz

Iilan|

Center 5.200 000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 5 ms (601 pts)

Trace
n
(1
[8)]
n

X Astis

1217 ms
2058 m=
1.208 ms
2175 ms

Amplitude
277 dBm
-0.36 dB

286 dBm

0.47 4B On

Fraq Offset
0.00000000 Hz

Signal Track

Off
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

DUTY CYCLE 802.11n HT20 MODE

W Agilent 17:57:27 Jun 25, 2013

R T |FrequhanneI |

Ref 40 dBm

#htten 40 B

A MER2 2025 ms
0.54 dB

#Peak

Center Freq
518891667 GHz

Log

&

10

dB/
Offst

Start Freq
5. 18891667 GHz

16.7

dB

Stop Freq
5. 18891667 GHz

#PAvg

CF Step
5.00000000 MHz
Auto Man

Center 5.188 917 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 5 ms (601 pts)

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

X Ais

1717 m=
1.882 ms
1717 m=s
20258 ms

Amplitude

2232 dBm
-0.85 dB

2232 dBm
054 dB

Freq Offset
0.00000000 Hz

Signal Track

On Off

DUTY CYCLE 802.11n HT40 MODE

e Agilent 18:50:28 Jun 28, 2013

R T

Freg/Channel

Ref 40 dBm

#Atten 40 dB

A Mkr2  1.045 ms
0.05 dB

#Feak

Center Freq
518891667 GHz

Start Freq
5.18891667 GHz

Stop Freqg
518891667 GHz

#PAvyg

CF Step
5.00000000 MHz
Auto

Iilan|

Center 5.188 917 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 2.56 ms {601 pts)

n
(1

X Rz

1114 mz
0420 s
1.114 ms
1.045 ms

Amplitude
20,19 dBm
1.28 dB
2019 dBm
005 de

Fraq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DUTY CYCLE 802.11ac HT20 MODE

- Agilenf 18:34:32 Jun 25, 2013

DATE: July 17, 2013
IC: 2703C-D820

R T |FrequhanneI |

Ref 40 dBm

#htten 40 B

A MER2 2017 ms
-1.61 dB

#Peak

Center Freq
518891667 GHz

Log
10
dB/

[+]

Offst

Start Freq
5. 18891667 GHz

16.7

dB

Stop Freq
5. 18891667 GHz

#PAvg

CF Step
5.00000000 MHz
Auto Man

Center 5.188 917 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 5 ms (601 pts)

Marer Trace
1R 1
14 1
2R (13
ZA [4)]

X Ais

1.842 ms
1.882 ms
1.242 ms
2017 m=s

Amplitude
2240 dBm
-5.08 dB
22492 dBm
-161 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

DUTY CYCLE 802.11ac HT40 MODE

e Agilent 20:29:27

Jun 28,2013

R T

Freg/Channel

Ref 40 dBm

#Atten 40 dB

A Mkr2  1.07 ms

1.95 dB

#FPeak

Center Freq
518891667 GHz

Log

10
dB/

Offst

Start Frag
518891667 GHz

16.7

dB

Stop Freq
518891667 GHz

#PAvg

CF Step
5.00000000 MHz
Auto hdan|

Center 5.188 917 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz
Sweep 3 ms (601 pts)

Marer Trace
1R (13
14 [4)]
2R 1
ZA 1

X Aeis
TEO s
045 =
750 ps
1.07 ms

Amplitude
19.83 dBm
284 4B
19.83 dBm
1.95 dB

Freq Offset
0.00000000 Hz

On Off

Signal Track
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

8. MEASUREMENT METHOD

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

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820

IC: 2703C-D820
9. ANTENNA PORT TEST RESULTS

9.1. 802.11a MODE IN THE 5.2 GHz BAND
9.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5180 21.620
Mid 5200 21.580
High 5240 21.580
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IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:23:35 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkrl 21.62 MHz
-0.30 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
518000000 GHz
Start Freqg
516750000 GHz
Stop Freq
519250000 GHz

255
dBm

#PAvyg

CF Step
250000000 MHz
Ao hdan|

V1 s2
S3 FC|

AA

off):
FTun
Swp

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 25 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

BANDWIDTH MID CH

e Agilent 14:21:58 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkr1 21.58 MHz
0.51 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
520000000 GHz
Start Freqg
516750000 GHz
Stop Freq
521250000 GHz

255
dBm

#PAvyg

CF Step
250000000 MHz
Ao hdan|

V1 s2
S3 FC|

AR
off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 25 MHz
#Sweep 100 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 14:25:11 Jul 1,2013 R T |Freg/Channel

A kel 21.58 MHz Conter F

4 enter -red
Ref 20 dBm #Atten 20 (B 0.19 dB
#Paak 5.24000000 5Hz
Log
10 Start Freg
dB/ £.22750000 GHz
Offst
11
dB Stop Freq
DI 6.26250000 5Hz

259

dBm & L2 CF Step

) 250000000 MHz

#PAvg Auto [EN

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

aff}: .

ETun Signal Track

Swp On Off

Center 5.240 00 GHz Span 25 MHz ‘
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5180 17.522
Mid 5200 17.522
High 5240 17.523
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DATE: July 17, 2013

IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:26:51 Jul 1, 2013

E T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.18 GHz

Center Freq

Free |l 5 15000000 GHz

Trig

Averages: 100

Start Freqg

Ref 20 dBm

#Atten 20 (B

516500000 GHz

#Peak

Stop Freq

519500000 GHz

dB

CF Step
3.00000000 MHz
Ll o Man

Freq Offset

Center 5.180 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 30 MHz 0.00000000° Hz

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth
17.5221 MHz

Occ BYWY % Pwr
¥ dB

-3.4599 kHz
21.972 MHz*

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

e Agilenf 15:27:53 Jul 1, 2013

E T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.2 GHz

Center Freq

Free |l 5 20000000 GHz

Trig

Averages: 100

Start Freqg

Ref 20 dBm

#Atten 20 (B

518500000 GHz

#Peak

Stop Freq

5.21500000 GHz

CF Step
3.00000000 MHz
SR Auta M_a

dB

Frag Offset

Center 5.200 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 30 MHz 0.00000000° Hz

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth
17.5222 MHz

Occ BYWY % Pwr
¥ dB

-8.564 kHz
21.923 MHz™

Signal Track
99.00 % Off

-26.00 dB

On
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DATE: July 17, 2013
IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 15:28:52 Jul 1, 2013

E T |FrequhanneI |

Ch Freg 5.24 GHz

e Freel Center Freq
Ig | 524000000 GHz

Oceupied Bandwidth Averages: 100
| Start Freq
£.22500000 GHz
Ref 20 dBm #Atten 20 dB
#Peak T Stop Freq
Leg R ! o 5.2A500000 GHz
10
dB/ CF Step
Offst 3.00000000 MHz
'L I I N I I A N N I Luto fdan
dB
Freq Offset
Center 5.240 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
17.5232 MHz xdB 250043
Transtnit Freq Error 1.207 kHz
¥ dB Bandwidth 21.944 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5180 10.5
Mid 5200 10.6
High 5240 10.9
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 21.580 | 17.522 -6.40
Mid 5200 21.580 | 17.522 -6.40
High 5240 21.580 | 17.522 -6.40
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.44 28.84 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.44 28.84 17.00 4.00 10.00 4.00
High 5240 17.00 22.44 28.84 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Resulits

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 11.666 | 11.88 17.00 -5.12
Mid 5200 11.504 | 11.71 17.00 -5.29
High 5240 11.618 | 11.83 17.00 -5.17
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 0.400 0.61 4.00 -3.39
Mid 5200 0.020 0.23 4.00 -3.77
High 5240 0.260 0.47 4.00 -3.53
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IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 18:16:35 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Wikl 2162 MHz
Band Pwr 11.665 dBm

G|

Center Freq
£.18000000 GHz

Log

10

dB/
Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
519750000 GHz

P vy

CF Step
350000000 MHz
Ao hdan|

Center 5.180 00 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Mamer Trace
1R 1
14 (1)
2 [4b]

X Axiz
5,168 10 GHz
2152 MHz
517551 GHz

Amplitude
-26 62 dBm
111 dB
0.40 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilen 18:44:19 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A ikl 2158 MHz
Band Pwr 11.504 dBm

ianie]

Center Freq
£.20000000 GHz

Log

10
dB/

Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
521750000 GHz

PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Maner Trace
1R 1)
14 m
2 [4b]

X A
5.1280 21 GHz
21.58 MHz
5.107 24 GHz

Amplitude
-28.00 dBm
0.52 dB
0.0z dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 18:49:06 Jul 1, 2013 R T |Freg/Channel
4 Mkrl 2158 MHz
Ref 20 dBm Atten 20 dB Band Pwr 11618 dBm Center Freq
iyl 5.24000000 GHz
c
Log o
0 o Start Freq
dBi 5.22250000 GHz
Offst |
1 0o
dB Stop Freq
5.26760000 GHz
CF Step
3.50000000 MHz
PAvyg At [EN

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Marer Trace
1R 1)
14 (1

Twpe
Freq
Freq
Freq

X iz
522821 GHz
21.58 MHz
5.2941 81 GHz

Amplitude
-26.96 dBm

-1.41 dB

0.26 dBm

Freq Offset
000000000 Hz

Signal Track
On oiff

|
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FCC ID: ZNFD820 IC: 2703C-D820

9.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 8.400 0.23 0.22 7.95 13 -5.05
PEAK EXCURSION

PEAK EXCURSION MID CH

W Agilent 20:39:20 Jul 1, 2013 R T FPeak Search

Mkr1 5.195 57 GHz
Ref 20 dBm Atten 20 dB 8.40 dBm Mext Pegk
ZPeak
Log
10 .
dB/ ‘ Mext Pk Right
Offst
1
dB MNext Pk Left

‘ Win Search

LgAv

V1 S2

$3 EC Pk-Pk Search
AA

of):

FTun hller © CF

Swp

Center 5.200 00 GHz Span 35 MHz ‘ ,]Mo?ge

#Res BW 1 MHz #WBW 3 MHz #Sweep 1T ms (601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

9.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5180 21.83
Mid 5200 22.00
High 5240 21.83
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:32:51 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkrl 21.83 MHz
0.49 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
518000000 GHz
Start Freqg
516750000 GHz
Stop Freq
519250000 GHz

26.5
dBm

#PAvyg

CF Step
250000000 MHz
Ao hdan|

V1 s2
S3 FC|

AA

Freq Offset
0.00000000 Hz

off):
FTun
Swp

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 25 MHz
#Sweep 100 ms {601 pts)

Signal Track
On Oiff

—

BANDWIDTH MID CH

e Agilent 14:31:20 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkl 22.00 MHz
0.31 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
520000000 GHz
Start Freqg
516750000 GHz
Stop Freq
521250000 GHz

26.0
dBm

#PAvyg

CF Step
250000000 MHz
Ao hdan|

V1 s2
S3 FC|

AR
off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 25 MHz
#Sweep 100 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 14:34:38 Jul 1,2013 R T |Freg/Channel

A kel 21.83 MHz Conter F

4 enter -red
Ref 20 dBm #Atten 20 (B -0.04 dB
#Paak 5.24000000 5Hz
Log
10 Start Freg
dB/ £.22750000 GHz
Offst
11
dB Stop Freq
DI 6.26250000 5Hz

271

dBm i e CF Step

) — 250000000 MHz

#PAvg Auto [EN

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

aff}: .

ETun Signal Track

Swp On Off

Center 5.240 00 GHz Span 25 MHz ‘
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5180 18.496
Mid 5200 18.494
High 5240 18.497
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH
- Agllent 153058 Jul 1, 2013 R T [Frea/Channel |

Center Freq
£.18000000 GHz

Ch Freg 5.18 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
516500000 GHz

Ref 20 dBm #Atten 20 (B
#Peak Stop Freq
519500000 GHz

CF Step
3.00000000 MHz
an|lAuto Man|

Freq Offset
0.00000000 Hz

dB

Center 5.180 00 GHz Span 30 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms {601 pts)

; ; Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

18.4955 MHz xdB 26005

Transrit Freg Errar 8.7598 kHz
% dB Bandwidth 22124 MHz*

BANDWIDTH MID CH
- Agilent 15:31:55 Jul 1, 2013 E T |Fre§fChanne| I

Center Freq
£.20000000 GHz

Ch Freg 5.2 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
516500000 GHz

Ref 20 dBm #Atten 20 (B
#Peak I Stop Freq
| 521500000 5Hz

e
= CF Step
3.00000000 MHz
Gl Al ALto Man|

Frag Offset
0.00000000 Hz

dB

Center 5.200 00 GHz Span 30 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms {601 pts)

; - Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

18.4935 MHz xdB 26005

Transrit Freg Errar 4141 kHz
% dB Bandwidth 22139 MHz*
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 15:32:46 Jul 1,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 5.24 GHz Trig  Free 5 24000000 GHz
Oceupied Bandwidth Averages: 100 I |
| Start Freq
£.22500000 GHz
Ref 20 dBm #Atten 20 dB
#Peak | I T Stop Freq
I
Log o | I“’ 5.2A500000 GHz
10 :
dB/ =3 = CF Step
Offst 3.00000000 MHz
Auto Man
11
dB
Freq Offset
Center 5.240 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms {601 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
18.4969 MHz xdB 250043
Transtnit Freq Error 10.640 kHz
¥ dB Bandwidth 22,133 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5180 9.7
Mid 5200 9.9
High 5240 10.0
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 21.83 | 18.494 -6.40
Mid 5200 21.83 | 18.494 -6.40
High 5240 21.83 | 18.494 -6.40
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.67 29.07 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.67 29.07 17.00 4.00 10.00 4.00
High 5240 17.00 22.67 29.07 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.22

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.458 3.68 17.00 -13.32
Mid 5200 10.480 | 10.70 17.00 -6.30
High 5240 10.534 | 10.75 17.00 -6.25
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -8.750 -8.53 4.00 -12.53
Mid 5200 -1.510 -1.29 4.00 -5.29
High 5240 -1.860 -1.64 4.00 -5.64
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 19:57:52 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A kel 21.83 MHz
Band Pwr  3.455 dBm

G|

Center Freq
£.18000000 GHz

Log

10

dB/
Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
519750000 GHz

PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Mamer Trace
1R 1
14 (1)
2 [4b]

X Axiz
516208 GHz
21.83 MHz
5.121 52 GHz

Amplitude
-36 .62 dBm
346 dBm
-8.75 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 19:59:33 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A kel 2200 MHz
Band Pwr 10,480 dBm

ianie]

Center Freq
£.20000000 GHz

Log

10
dB/

Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
521750000 GHz

PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Maner Trace
1R 1)
14 m
2 [4b]

X A
5.12000 GHz
22.00 MHz
5.107 24 GHz

Amplitude
-20.33 dBm
10.42 dBm
-1.51 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 20:01:10 Jul 1, 2013 R T |Freg/Channel
& Mkrl 21.83 MHz
Ref 20 dBm Atten 20 dB Band Pwr 10534 dBm Center Freq
iyl 5.24000000 GHz
c
Log
10 _ Start Freq
dBi 5.22250000 GHz
Offst
1 ©
dB 2 Stop Freg
5.26760000 GHz
CF Step
3.50000000 MHz
PAvg Auto Man

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Marer Trace
1R 1)
14 (1

Twpe
Freq
Freq
Freq

X iz
522800 GHz
21.82 MHz
523563 GHz

Amplitude
-28.51 dBm
10.52 dBm
-1.86 dBm

Freq Offset
000000000 Hz

Signal Track
On oiff

|
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
Channel [Frequency | PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 7.930 -1.29 0.22 9.00 13 | -4.00
PEAK EXCURSION

PEAK EXCURSION MID CH

% Agilent 205614 Jul 1, 2013 R T [Freg/Channel

Mkl 5.201 265 GHz

Ref 20 dBm Atten 20 dB 7.93 aBm || Center Freg
- Peak 5.20000000 GHz
Log
10 Start Freq
dB/ 5.18350000 GHz
Offst
11
dB Stop Freqg

£.21650000 GHz

CF Step
3.30000000 MHz
LgAv Auta flan

V1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

af): .
FTun Signal Track
Swp On Oif

Center 5.200 000 GHz Span 33 MHz ‘
#Res BW 1 MHz #WBW 3 MHz #Sweep 1T ms (601 pts)
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.3.

802.11n HT40 MODE IN THE 5.2 GHz BAND

9.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.4
Mid 5230 40.4
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:42:57 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mk 40.42 MHz
1.00 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
£.19000000 GHz
Start Freqg
516500000 GHz
Stop Freq
521500000 GHz

285
dBm

#PAvyg

CF Step
5.00000000 MHz
Ao hdan|

V1 s2
S3 FC|

AA

off):
FTun
Swp

Center 5.190 00 GHz
#Res BW 390 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

BANDWIDTH

W Agilent 14:41:09

MID CH

Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Wkrl 40,42 MHz
-0.35 dB

Center Freq

#Peak
Log

5.23000000 GHz

10
dB/

Start Freq
5.20500000 GHz

Stop Freq
£.26500000 GHz

dBm

CF Step

#PAvg

5.00000000 MHz
Auto hdan|

V1 s2
53 FC

Freq Offset

AA

0.00000000 Hz

off):
FTun
Swp

Signal Track
On off

Center 5.230 00 GHz
#Res BW 390 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5190 36.527
Mid 5230 36.541
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

99% BANDWIDTH, LOW CH

w Agilent 15:38:24 Jul 1,2013 R T

|Fre§fChanneI |

Ch Freg 519 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Center Freq
£.19000000 GHz

Start Freqg

Ref 20 dBm #Atten 20 (B

516250000 GHz

#Peak | |

Stop Freq

ol [
w

521750000 GHz

CF Step

5.50000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.190 00 GHz Span 55 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BW % Pwr  99.00 %
36.5269 MHz xdB 2600 dB

Transrit Freg Errar -3.5597 kHz
% dB Bandwidth 40.778 MHz*

Signal Track
On Oiff

99% BANDWIDTH, MID CH

W Agilent 15:37:26 Jul 1, 2013 R T

Freg/Channel

Ch Freg 5.23 GHz Trig  Free
Occupied Bandwidth Averages: 100 I I

Center Freq
£.23000000 GHz

Start Freq

Ref 20 dBm #Atten 20 dB

5.20250000 GHz

#Peak |

Stop Freq

Log |

5.26750000 GHz

g
10

dB/

CF Step

5.50000000 MHz

Auto hdan|

Freq Offset

Center 5.230 00 GHz Span 55 MHz
#Res BW 1 MHz #\VBW 3 MHz #Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BWW % Pwr  99.00 %
36.5411 MHz xdB  -26.00 dB

Transmit Freg Error 2,188 kH=
# dB Bandwidth 40,787 MHz*

Signal Track
On off
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5190 7.8
Mid 5230 9.0
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5190 40.3 36.523 -6.40
Mid 5230 40.3 36.523 -6.40
Limits
Channel | Frequency| FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 29.40 17.00 4.00 10.00 4.00
Mid 5230 17.00 23.00 29.40 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)l 0.49 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 8.210 8.70 17.00 -8.30
Mid 5230 9.349 9.84 17.00 -7.16

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 -6.840 -6.35 4.00 -10.35
Mid 5230 -6.000 -5.51 4.00 -9.51

Page 49 of 512

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 2000317 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A hikrl 404 MHz
Band Pwr 8210 dBm

G|

Center Freq
£.19000000 GHz

Log

10

dB/
Offst

Start Freqg
516000000 GHz

11

dB

Stop Freq
£.22000000 GHz

PAvyg

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.190 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Mamer Trace
1R 1
14 (1)
2 [4b]

X Axiz
5160 8 GHz

0.4 hHz
5185 8 GHz

Amplitude
-36.22 dBm
821 dBm
-6.84 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 20:05:32 Jul 1, 2013

R T

Freqg/Channel

Ref 20 dBm

Atten 20 dB

& Mkrl 404 MHz
Band Pwr  9.345% dBm

B

Center Freq
523000000 GHz

Log

10
dB/

Offst

Start Freq
£.20000000 GHz

11

dB

Stop Freq
526000000 GHz

PAvg

CF Step
£.00000000 MHz
Auto Man

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Marer Trace
1R 1)
14 )]
2 m

X iz
5,200 0 ¢Hz

40.4 bHz
52356 ¢Hz

Amplitude
-41.40 dBm
0.25 dBm
-6.00 dBm

Freq Offset
000000000 Hz

Signal Track
On oiff

|
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

- Agilent 20:07:22 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

4 hlkrl 402 MHz
Band Pwr 9.631 dBm

s

Center Freq
527000000 GHz

Start Freqg
5.24000000 GHz

Stop Freq
£.30000000 GHz

PAvg

Auto

CF Step
£.00000000 MHz

flan|

Center 5.270 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

taner Trace
1R 1)
14 1)
z 1)

X s
5298 9 GHz

40.2 hiHz
52640 GHz

Amplitude
-34.30 dBm
0.569 dBm

+5.16 dBm
On

|

Freq Cffset
0.00000000 Hz

Signal Track

Off
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
Channel [Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5230 4.430 -5.51 0.22 9.72 13 | -3.28

BANDWIDTH MID CH

e Agilent 20:58:43 Jul 1, 2013 R T |Freg/Channel

Mki1 5.226 38 GHz

Ref 20 dBm Atten 20 dB 443 aBm || Center Freqg

P eak 523000000 GHz
Log

0 Start Freq

dB/ 5.19900000 GHz

Stop Freq

526100000 GHz

CF Step
£.20000000 MHz
Auto Man

V1 S2 Freq Offset

$3 FC 0.00000000 Hz
AA

m(f}: .
FTun Signal Track
Swp On Oif

Center 5.230 00 GHz Span 62 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #Sweep 1 ms (601 pts)
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.4. 802.11ac HT20 MODE IN THE 5.2 GHz BAND

9.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel [ Frequency

26 dB Bandwidth

(MHz) (MHz)
Low 5180 21.700
Mid 5200 22.050
High 5240 21.950
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:43:03 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkrl 21.70 MHz
0.14 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

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

26.0
dBm

#PAvyg

V1 s2
S3 FC|

AA

Freq Offset
0.00000000 Hz

off):
FTun
Swp

Center 5.180 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

CF Step
3.00000000 MHz
Ao hdan|

Signal Track
On Oiff

—

BANDWIDTH MID CH

e Agilent 14:50:40 Jul 1, 2013

R T

harker

Ref 20 dBm #Atten 20 (B

A Mkl 2208 MHz
0.72dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Select Marker

Delta

26.6
dBm

#PAvyg

V1 s2
S3 FC|

AR
off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

Off
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 14:52:08 Jul 1,2013 R T |Freg/Channel

A kel 21.95 MHz Conter F

4 enter -red
Ref 20 dBm #Atten 20 (B -0.61 dB
#Paak 5.24000000 5Hz
Log
10 Start Freg
dB/ £.22500000 GHz
Offst
11
dB Stop Freq
DI £.26500000 5Hz

268

dBm & o CF Step

) 3.00000000 MHz

#PAvg Auto [EN

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

aff): .

ETun Signal Track

Swp On Off

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820

IC: 2703C-D820
9.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel| Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5180 18.493
Mid 5200 18.497
High 5240 18.495
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:51:14 Jul 1, 2013

E T |Fre§fChanneI |

Ch Freg 5.18 GHz

Center Freq

Free |l 5 15000000 GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm #Atten 20 (B

516000000 GHz

#Peak

Stop Freq

5.20000000 GHz

FA
W

CF Step

4.00000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.180 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 40 MHz 0.00000000° Hz

Occupied Bandwidth
18.4930 MHz

4.005 kHz
22118 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

e Agilent 15:52:14 Jul 1, 2013

E T |Fre§fChanneI |

Ch Freg 5.2 GHz

Center Freq

Free |l 5 20000000 GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm #Atten 20 (B

518000000 GHz

#Peak

Stop Freq

522000000 GHz

O
b

CF Step

4.00000000 MHz

Ao hdan|

dB

Frag Offset

Center 5.200 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 100 ms {601 pts)

Span 40 MHz 0.00000000° Hz

Occupied Bandwidth
18.4972 MHz

Transrit Freg Errar
¥ dB Bandwidth

-218.375 Hz
22.097 MHz™

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 15:53:20 Jul 1, 2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 5.24 GHz Trig  Free 5 24000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
£.22000000 GHz
Ref 20 dBm #Atten 20 dB
#Peak Stop Freq
Leg o o 526000000 GHz
10
dB/ =3 CF Step
Offst 4.00000000 MHz
" it Man
dB
Freq Offset
Center 5.240 00 GHz Span 40 MHz || 000000000 Hz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
18.4949 MHz xdB 250043
Transtnit Freq Error 5.828 kHz
¥ dB Bandwidth 22122 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5180 9.90
Mid 5200 9.60
High 5240 9.80
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 21.700 | 18.493 -6.40
Mid 5200 21.700 | 18.493 -6.40
High 5240 21.700 | 18.493 -6.40
Limits
Channel | Frequency | FCC IC Max Power | FCC iC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.67 29.07 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.67 29.07 17.00 4.00 10.00 4.00
High 5240 17.00 22.67 29.07 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 10.645 | 10.86 17.00 -6.15
Mid 5200 10.468 | 10.68 17.00 -6.32
High 5240 10.465 | 10.68 17.00 -6.33
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 -1.340 | -1.13 4.00 -5.13
Mid 5200 -1.520 | -1.31 4.00 -5.31
High 5240 -1.490 | -1.28 4.00 -5.28
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 18:59:16 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Wikl 2170 MHz
Band Pwr 10645 dBm

G|

Center Freq
£.18000000 GHz

Log

10

dB/
Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
519750000 GHz

PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.180 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Mamer Trace
1R 1
14 (1)
2 [4b]

X Axiz
5,168 15 GHz
21.70 MHz
5.172 10 GHz

Amplitude
-28.11 dBm
1065 dBm
-1.24 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 19:03:10 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A ikl 2205 MHz
Band Pwr 10455 dBm

ianie]

Center Freq
£.20000000 GHz

Log

10
dB/

Offst

Start Freqg
516250000 GHz

11

dB

Stop Freq
521750000 GHz

PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Maner Trace
1R 1)
14 m
2 [4b]

X A
512275 GHz
22.05 MHz
5.107 22 GHz

Amplitude
-32.38 dBm
10.47 dBm
-1.52 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 19:07:19 Jul 1, 2013 R T |Freg/Channel
& Mkrl 22.05 MHz
Ref 20 dBm Atten 20 dB Band Pwr 10455 dBm Center Freq
iyl 5.24000001 GHz
c
Log
0 < Start Freg
dBi 5.22250001 GHz
Offst
1 o
dB s Stop Freq
5.25760001 GHz
CF Step
3.50000000 MHz
PAvyg At [EN

Center 5.240 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms (601 pts)

Marer Trace
1R 1)
14 (1

Twpe
Freq
Freq
Freq

X iz
522877 GHz
22.05 MHz
5237 61 GHz

Amplitude
-31.07 dBm
10.47 dBm
-1.49 dBm

Freq Offset
000000000 Hz

Signal Track
On oiff

|
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5. 802.11ac HT40 MODE IN THE 5.2 GHz BAND

9.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.250
Mid 5230 40.330
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:58:55 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkl 4025 MHz
0.90 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
£.19000000 GHz
Start Freqg
516500000 GHz
Stop Freq
521500000 GHz

283
dBm

#PAvyg

CF Step
5.00000000 MHz
Ao hdan|

V1 s2
S3 FC|

AA

off):
FTun

Swp

Center 5.190 00 GHz
#Res BW 390 kHz #WVBW 620 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 15:00:25 ol 1, 2013 R T |Freq/Channel

A kel 4033 MHz Conter F

4 enter -red
Ref 20 dBm #Atten 20 (B 1.14 dB
#Paak 5.23000000 GHz
Log
10 Start Freg
dB/ £.20500000 GHz
Offst
11
dB Stop Freq
DI £.26500000 5Hz

272

dBm A CF Step

) 5.00000000 MHz

#PAvg Auto Mar|

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

aff}: .

ETun Signal Track

Swp On Off

Center 5.230 00 GHz Span 50 MHz ‘
#Res BW 390 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.518
Mid 5230 36.525
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 15:56:08 Jul 1, 2013

R T

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.19 GHz

Free

Trig

Averages: 100

Center Freq
£.19000000 GHz

Ref 20 dBm

#Atten 20 (B

#Peak

™

Start Freqg
516000000 GHz

Stop Freq
£.22000000 GHz

dB

Center 5.190 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 MHZ
Ao hdan|

Freq Offset
0.00000000 Hz

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth

Occ BYWY % Pwr
¥ dB

36.5182 MHz

4722 kHz
40.874 MHz*

99.00 %
-26.00 dB

Signal Track

On Oiff
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
- Agilent 15:56:59 ol 1, 2013 R T |FrequhanneI |

| |
ChFreq 523 GHz Tig_Free | . %ESEEBDFSHQZ

Oceupied Bandwidth Averages: 100 I |
| Start Freq
5.20000000 GHz

Ref 20 dBm #Atten 20 dB
#Peak | Stop Freq
Log P | by 526000000 GHz
10
dB/ =5 = CF Step
Offst £.00000000 MHz
1" Auta Ian
dB
Freq Offset
Center 5.230 0 GHz Span 60 MHz || 000000000 Hz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
36.5250 MHz xdB 250048
Transtnit Freq Error 3.216 kHz
¥ dB Bandwidth 40,844 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5190 7.9
Mid 5230 9.0
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 40.250 | 36.518 -6.40
Mid 5230 40.330 | 36.525 -6.40
Limits
Channel | Frequency| FCC IC Max Power FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 29.40 17.00 4.00 10.00 4.00
Mid 5230 17.00 23.00 29.40 17.00 4.00 10.00 4.00
| Duty Cycle CF (dB)| 0.21 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 8.280 8.49 17.00 -8.51
Mid 5230 9.309 9.52 17.00 -7.48
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 -6.850 -6.64 4.00 -10.64
Mid 5230 -5.710 -5.50 4.00 -9.50
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 19:15:35 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A hlkrl 402 MHz
Band Pwr 8280 dBm

G|

Center Freq
£.19000000 GHz

Log

10

dB/
Offst

Start Freqg
516000000 GHz

11

dB

Stop Freq
£.22000000 GHz

PAvyg

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.190 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Mamer Trace
1R 1
14 (1)
2 [4b]

X Axiz
5160 0 GHz

0.2 MHz
5186 1 GHz

Amplitude
-36.74 dBm
828 dBm
-6.85 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 19:23:09 Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A hikrl 403 MHz
Band Pwr  9.305 dBm

ianie]

Center Freq
£.23000000 GHz

Log

10
dB/

Offst

Start Freqg
520000000 GHz

11

dB

Stop Freq
£.26000000 GHz

PAvyg

CF Step
F.00000000 tMHZ
Ao hdan|

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Maner Trace
1R 1)
14 m
2 [4b]

X A
52008 GHz

40,2 bHz
52221 GHz

Amplitude
-26.33 dBm
9.21 dBm
-6.71 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

9.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5210 82.330
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 15:08:05

Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkrl 8233 MHz
-0.06 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
521000000 GHz
Start Freqg
516000000 GHz
Stop Freq
526000000 GHz

27.1
dBm

#PAvyg

CF Step
10.0000000 hHz
Ao hdan|

V1 s2
S3 FC|

AA

Freq Offset
0.00000000 Hz

off):
FTun
Swp

Center 5.210 00 GHz
#Res BW 820 kHz

#VBW 1 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Signal Track
On Oiff

—

BANDWIDTH HIGH CH

e Agilent 15:09:43

Jul 1, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkrl 8217 MHz
-0.07 dB

#FPeak
Log

10
dB/

Center Freq
528000000 GHz
Start Freqg
524000000 GHz
Stop Freq
£.34000000 GHz

dBm

#PAvg

CF Step
10.0000000 MHz
Auto hdan|

V1 S2
S3 FC|

AA

Freq Cffset
0.00000000 Hz

aff):
FTun

Swp

Center 5.290 00 GHz
#Res BW 820 kHz

#VBW 1 MHz

Span 100 MHz
#Sweep 100 ms {601 p1s)

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5210 76.039
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:59:12 Jul 1, 2013

E T |Fre§fChanneI |

Ch Freg 5.21 GHz

Center Freq

Free |l 5 21000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm #Atten 20 (B

5.15000000 GHz

#Peak | |

Stop Freq

@l !

527000000 GHz

CF Step

12.0000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.210 0 GHz

#Res BW 2 MHz #VBW 6 MHz

#Sweep 100 ms {601 pts)

Span 120 MHz || 00000000 Hz

Occupied Bandwidth
76.0391 MHz

-4.421 kHz
52.936 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

- Agilent 16:00:03 Jul 1, 2013

E T |FrequhanneI |

Ch Freg 5.29 GHz

Center Freq

Trig  Free - 55000000 GHz

Oceupied Bandwidth Averages: 100

Ref 20 dBm #Atten 20 (B

| Start Freqg
5.23000000 GHz

#Peak

Stop Freq

Log £

5.35000000 GHz

10

dB/

12.0000000 MHz

‘ CF Step

Auto hdan|

Freq Cffset

Center 5.290 0 GHz

#Res BW 2 MHz #VBW 6 MHz

#Sweep 100 ms {601 pts)

Span 120 MHz || 000000000 Hz

Occupied Bandwidth
76.0463 MHz

7.997 kHz
52.957 MHz*™

Occ BYWY % Pwr
¥ dB

Transrnit Freg Errar
w dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On

Page 77 of 512

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5210 8.00
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Page 79 of 512

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Page 80 of 512

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5210 82.170 | 76.039 -6.40
Limits
Channel | Frequency| FCC IC Max Power FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5210 17.00 23.00 29.40 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 8.183 8.39 17.00 -8.61
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 -9.860 -9.65 4.00 -13.65
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820
OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
- Agilent 19:47:43 Jul 1, 2013 R T |Freg/Channel

A Mkrl 8233 MHz

Ref 20 dBm Atten 20 dB Band Pwr  £.183 dBm Center Freq
s £, 21000000 GHz

Log
10 Start Freq
B/ e b 5.14750000 GHz
Offst

1
dB Stop Freq
527250000 GHz

CF Step
125000000 tHz
PAvy Auta flan

Center 5.210 00 GHz Span 125 MHz F Offset
“Res BW 1 MHz #VBW 3 MHz Sweep 1ms 601 pts) |l - Duru%%uuu Sﬁz
Matker Trace X Az Amplitude ’

1R 4 }] 5.162 24 GHz -42.82 dBm
14 4 )] §2.33 MHz .18 dBm
2 4 }] 5.197 50 GHz -0.26 dBm

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.7. 802.11a MODE IN THE 5.3 GHz BAND

9.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.52
Mid 5300 21.41
High 5320 21.47
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 09:19:40 Jul 3, 2013 R T |Freg/Channel

A Mkrl 2152 MHz Center F
Ref 20 dBm Atten 20 dB -0.72 dB enter rreq
#Peak 5.26000000 GHz
Start Freqg
5.24250000 GHz
Stop Freq
5.27750000 GHz

(IB;II CF Step
. 350000000 MHz
#PAvyg Auto Mar|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track

On Oiff

Swp

Center 5.260 00 GHz Span 35 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)

BANDWIDTH MID CH

¢ Agilent 09:21:44 Jul 3, 2013 R_T [Freg/Channel

A& Mkrl 21.41 MHz Center F
Ref 20 dBm Atten 20 dB 0.49 dB enter Freq
#Peak 5.30000000 GHz
Start Freqg
526250000 GHz
Stop Freq
5.31750000 GHz

(IB;II . CF Step
. 350000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track

Swp on Off

Center 5.300 00 GHz Span 35 MHz ‘
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
e Agilent 09:23:52 Jul 3, 2013 E T |Freq,’Channe| .

A Mkrl 21,47 MHz Conter F

effer —red
Ref 20 dBm Atten 20 dB 0.02 dB
#Peak £.32000000 GHz
Log
10 Start Freq
dB/ 530250000 GHz
Offst
11
dB Stop Freq
DI £.33750000 GHz

230
dBm CF Step

. 3.50000000 MHz
#PAvy Auto flan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track

Swp on Off

Center 5.320 00 GHz Span 35 MHz ‘
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.924
Mid 5300 16.924
High 5320 16.930
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilenf 13:53:34 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.26 GHz

Center Freq

Trig 5.26000000 GHz

Free

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

524500000 GHz

#Peak

Stop Freq

527500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.260 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
16.9235 MHz

-15.895 kHz
16.457 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % |||lon Off

5.00 dB

BANDWIDTH MID CH

- Agilent 13:54:49 Jul 3, 2013

E T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

5.3 GHz

Center Freq

Trig  Free = 30000000 GHz

Averages: 100

Ref 20 dBm

Atten 20 dB

| Start Freqg
5.28500000 GHz

#Peak

Log

Stop Freq
£.31500000 GHz

10

o4

dB/

CF Step

3.00000000 MHz

Auto hdan|

Freq Cffset

Center 5.300 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz 0.00000000 - Hz

#Sweep 100 ms (1001 pts)

Transrnit Freg Errar
w dB Bandwidth

Occupied Bandwidth

16.9239 MHz

-12.426 kHz
16.455 MHz*

Occ BYWY % Pwr

Signal Track
29.00 % MNon Off

% dB £.00dE
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

BANDWIDTH HIGH CH

W Agilent 13:65:36 Jul 3, 2013

R T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Center Freq
532000000 GHz

Ref 20 dBm

Atten 20 dB

#Peak

Start Freq
5.30500000 GHz

Stop Freq
533500000 GHz

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

CF Step
3.00000000 MHz
Auta tlan|

Freq Offset
000000000 Hz

Transmit Freq Errar
¥ dB& Bandwidth

Occupied Bandwidth
16.9301 MHz

-15.411 kHz
16.454 MHz™

Occ BWW % Pwr
% dB

99.00 %
£.00 dB

Signal Track
On Off
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 5260 11.40
Mid 5300 11.40
High 5320 11.60
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 21.41 | 16.924 -6.40
Mid 5300 21.41 | 16.924 -6.40
High 5320 21.41 | 16.924 -6.40
Limits
Channel | Frequency| FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.29 29.29 23.29 11.00 11.00 11.00
Mid 5300 24.00 23.29 29.29 23.29 11.00 11.00 11.00
High 5320 24.00 23.29 29.29 23.29 11.00 11.00 11.00
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.879 | 13.09 23.29 -10.20
Mid 5300 13.091 13.30 23.29 -9.98
High 5320 13.037 | 13.25 23.29 -10.04
PPSD Results
Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 1.500 1.71 11.00 -9.29
Mid 5300 1.890 2.10 11.00 -8.90
High 5320 1.710 1.92 11.00 -9.08
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilenf 09:34:31 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2152 MHz
Band Pwr  12.87% dBm

#iwg

Center Freq
£.26000000 GHz

Log

10

dB/
Offst

Start Freqg
524250000 GHz

11

dB

Stop Freq
27750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
526202 GHz
5.248 24 GHz

21.52 MHz

Amplitude
1.59 dBm
-26 67 dBm
12828 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 09:35:47 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2141 MHz
Band Pwr  13.091 dBm

#iwg

Center Freq
£.30000000 GHz

Log

10
dB/

Offst

Start Freqg
526250000 GHz

11

dB

Stop Freq
531750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
520872 GHz
5.2808 30 ¢Hz

21.44 MHz

Amplitude
1.29 dBm
-25.17 dBm
12.090 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

- Agilent 09:37:13 Jul 3, 2013 R T |Freq/Channel
A k2 2147 WHz Conter F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 13.037 dBm 5 32000000 GHz
g
Log &
10 Start Freq
dB/ £.30250000 GHz
Offst —
11 4 o
B Stop Freq
£.337650000 5Hz
CF Step
. 350000000 MHz
#PAvg Auto I

Lian
Center 5.320 00 GHz Span 35 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5322 63 GHz 171 dBm
R 1) Freq 5308 26 GHz -24.24 dBm ‘ i
i 1) Fraq 147 hiHz 13.04 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8. 802.11n HT20 MODE IN THE 5.3 GHz BAND

9.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.64
Mid 5300 21.76
High 5320 21.76
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 09040053 Jul 3, 2013 R T |Freg/Channel

& Mkrl 2154 MHz Center F
Ref 20 dBm Atten 20 dB 0.32 dB enter Freq
#Peak 5.26000000 GHz
Start Freqg
5.24250000 GHz
Stop Freq
5.27750000 GHz

(IB;II CF Step
. 350000000 MHz
#PAvyg Auto Mar|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

off):
FTun
Swp

Signal Track
On Oiff

Center 5.260 00 GHz Span 35 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)

BANDWIDTH MID CH
- Agilent 09:42:28 Jul3,2013 RL  [Freg/Channel |

4 Mkrl 21.76 MHz Center F
Ref 20 dBm Atten 20 dB -0.65 dB enter rreq
#Peak 5.30000000 GHz
Start Freqg
526250000 GHz
Stop Freq
5.31750000 GHz

CF Step
. 3.50000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track

Swp on Off

Center 5.300 00 GHz Span 35 MHz ‘
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)

dBm
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 0904355 Jul 3, 2013 E T |Freq,’Channe| .

A Mkr1 21.76 MHz Conter F

effer —red
Ref 20 dBm Atten 20 dB -0.59 dB
#Peak £.32000000 GHz
Log
10 Start Freq
dB/ I T ) 530250000 GHz
Offst
11
dB Stop Freq
DI £.33750000 GHz

240
dBm CF Step
350000000 MHz

“Pﬁc\c"g Auto M_a

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.320 00 GHz Span 35 MHz ‘
#Res BW 200 kHz #VBW 620 kHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 18.019
Mid 5300 18.026
High 5320 18.033
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 13:57:08 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.26 GHz

Center Freq

Free |l 5 25000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg
524500000 GHz

Ref 20 dBm Atten 20 dB

#Peak | |

Stop Freq

527500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.260 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0185 MHz

-18.052 kHz
17667 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

5.00 dB

On

BANDWIDTH MID CH

- Agilent 13:57:53 Jul 3, 2013

E T |FrequhanneI |

I Center Freq

Ch Freg 5.3 GHz

Trig  Free

5.30000000 GHz

Oceupied Bandwidth Averages: 100

Ref 20 dBm Atten 20 dB

| Start Freqg
5.28500000 GHz

#Peak |

Log FRSITE A

Stop Freq
£.31500000 GHz

10

dB/

CF Step

3.00000000 MHz

Auto hdan|

Freq Cffset

Center 5.300 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000 - Hz

Occupied Bandwidth
18.0257 MHz

17116 kHz
17.682 MHz*

Transrnit Freg Errar
w dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % off

£.00dE

On
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

BANDWIDTH HIGH CH

W Agilent 13:65:36 Jul 3, 2013

R T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Center Freq
532000000 GHz

Ref 20 dBm

Atten 20 dB

#Peak

Start Freq
5.30500000 GHz

Stop Freq
533500000 GHz

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

CF Step
3.00000000 MHz
Auta tlan|

Freq Offset
000000000 Hz

Transmit Freq Errar
¥ dB& Bandwidth

Occupied Bandwidth
18.0332 MHz

-18.965 kHz
17 682 MHz™

Occ BWW % Pwr
% dB

99.00 %
£.00 dB

Signal Track
On Off
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.8.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered

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

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 5260 10.2
Mid 5300 10.1
High 5320 10.0
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 21.64 | 18.019 -6.40
Mid 5300 21.64 | 18.019 -6.40
High 5320 21.64 | 18.019 -6.40
Limits
Channel | Frequency| FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.56 29.56 23.56 11.00 11.00 11.00
Mid 5300 24.00 23.56 29.56 23.56 11.00 11.00 11.00
High 5320 24.00 23.56 29.56 23.56 11.00 11.00 11.00
| Duty Cycle CF (dB)| 0.22 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.141 12.36 23.56 -11.20
Mid 5300 12.273 12.49 23.56 -11.06
High 5320 12.242 12.46 23.56 -11.10
PPSD Results
Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 0.540 0.76 11.00 -10.24
Mid 5300 0.530 0.75 11.00 -10.25
High 5320 0.400 0.62 11.00 -10.38
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 09:50:01 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2164 MHz
Band Pwr  12.141 dBm

#iwg

Center Freq
£.26000000 GHz

Log
10

dB/
Offst

Start Freqg
524250000 GHz

11

dB

Stop Freq
27750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
525831 GHz
5248 18 GHz

2164 MHz

Amplitude
064 dBm
-26.45 dBm
12.14 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 09:51:10 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2176 MHz
Band Pwr 12273 dBm

#iwg

Center Freq
£.30000000 GHz

Log

10
dB/

Offst

Start Freqg
526250000 GHz

11

dB

Stop Freq
531750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.201 40 GHz
528012 ¢Hz

2176 MHz

Amplitude
062 dBm
-27.15 dBm
12.27 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 09:52:22 ol 3, 2013 R T |Freq/Channel
A k2 2176 MHz Conter F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 12.242 dBm 5 32000000 GHz
#hurg |
Log
10 +on® Start Freq
dB/ £.30250000 GHz
Offst x
11 N \4
B Stop Freq
£.337650000 5Hz
CF Step
. 350000000 MHz
#PAvg Auto I

Lian
Center 5.320 00 GHz Span 35 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5323 66 GHz 0.48 dBm
R 1) Freq 5308 12 GHz -26.83 dBm ‘ i
i 1) Fraq 2176 hiHz 12.24 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1. 802.11n HT40 MODE IN THE 5.3 GHz BAND

9.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 40.1
High 5310 40.3

Page 104 of 512
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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 Verification Services Inc.




REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

st Agilent 09:56:17 Jul 3, 2013 R_T [Freg/Channel

A Mkrl 401 MHz Conter F

Ref 20 dBm Atten 20 dB -0.69 dB enter rreq
#Peak 5.27000000 GHz
Log

10 Start Freqg
dB/ 5.24000000 GHz
Offst

11

dB Stop Freq
Dl 5.30000000 GHz

259
dBm > CF Step
£.00000000 MHz

“PAVQ Auto M_a

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track

Swp on Off

Center 5.270 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1 MHz Sweep 1 ms {601 pts)

BANDWIDTH MID CH
6 Agilent 09:57:47 Jul 3, 2013 R T [Freg/Channel

A Mkrl 403 MHz

Center Freq
Ref 20 dB Atten 20 dB -1.36 dB
#F'eeak — —— 5.31000000 GHz

Log

10 Start Freq
dB/ 5.28000000 GHz

Stop Freq
£.34000000 GHz

dBm : CF Step
} £.00000000 MHz
#PAvg Auto Mar|

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aif): :
ETun Signal Track

On off

Swp

Center 5.310 0 GHz Span 60 MHz
#Res BW 390 kHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 36.546
High 5310 36.535
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

99% BANDWIDTH, LOW CH

- Agilent 09:59:56 Jul 3, 2013

R T

|Fre§fChanneI |

Ch Freg 527 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
£.27000000 GHz

Start Freqg

Ref 20 dBm Atten 20 dB

524000000 GHz

#Peak

Stop Freq

5.30000000 GHz

dB

CF Step
£.00000000 MHZ
Ao hdan|

Freq Offset

Center 5.270 0 GHz

Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth Oce BW % Pwr
36.5455 MHz * 0B

Transrit Freg Errar -34.456 kHz
% dB Bandwidth 40.814 MHz*

99.00 %
-26.00 dB

Signal Track
On Oiff

99% BANDWIDTH, MID CH

e Agilent 10:00:50 Jul 3, 2013

R T

Freg/Channel

Ch Freg 5.31 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
£.31000000 GHz

Start Freq

Ref 20 dBm Atten 20 dB

5.28000000 GHz

#Peak

Stop Freq

Log

5.34000000 GHz

10

dB/

CF Step

Maata tdan|

5.00000000 MHz

Freq Offset

Center 5.310 0 GHz

Span 60 MHz

#Res BW 1 MHz #\VBW 3 MHz #Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Oce BYY % Pwr
36.5351 MHz * dB

Transmit Freg Error -23.395 kHz
# dB Bandwidth 40.7590 MHz*

99.00 %
-26.00 dB

Signal Track
On off
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5270 9.2
High 5310 9.2
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5270 40.1 36.535 -6.40
High 5310 40.1 36.535 -6.40
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5270 17.00 23.00 29.40 17.00 4.00 10.00 4.00
High 5310 17.00 23.00 29.40 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)| 0.49 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 10.413 | 10.90 17.00 -6.10
High 5310 10.580 | 11.07 17.00 -5.93
PPSD Results
Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 -4.160 -3.67 4.00 -7.67
High 5310 -3.940 -3.45 4.00 -7.45
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 10:02:45 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A hkr2 401 MHz
Band Pwr 10,413 dBm

#iwg

Center Freq
£.27000000 GHz

Log

10

dB/
Offst

Start Freqg
524000000 GHz

11

dB

#PAvyg

Stop Freq
£.30000000 GHz

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.270 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 1
2R 1
24 (1

X Axis
52728 GHz
5.250 0 GHz

40.1 MHz

Amplitude
-4 16 dBm
-31.82 dBm
1044 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 10:03:59 Jul 3, 2013

R T

Freqg/Channel

Ref 20 dBm

Atten 20 dB

& hikr2 403 MHz
Band Pwr 10580 dBm

by

Center Freq
531000000 GHz

Start Freq
£.28000000 GHz

Stop Freq
534000000 GHz

#PAvg

CF Step
£.00000000 MHz
Auto Man

Center 5.310 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Marer Trace
1 4D
2R (1)
28 4 )]

X Axis
5.3130 GHz
5.280 8 GHz

40.3 MHz

Amplitude
-3.94 dBm
-22.60 dBm
10.58 dBm

Freq Offset
000000000 Hz

Signal Track
On oiff

|
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2. 802.11ac HT20 MODE IN THE 5.3 GHz BAND

9.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.820
Mid 5300 21.820
High 5320 21.640
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 10:07:17 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 21.82 MHz
0.23 dB

#Feak
Log

10
dB/
Offst
11

dB
Dl

Center Freq
526000000 GHz
Start Freqg
524250000 GHz
Stop Freq
527750000 GHz

240
dBm

#PAvyg

CF Step
350000000 MHz
Ao hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 5.260 00 GHz
#Res BW 220 kHz

#VBW 620 kHz

Span 35 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
off

—

On

BANDWIDTH MID CH

e Agilenf 10:08:32 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 21.82 MHz
-0.88 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
530000000 GHz
Start Freqg
526250000 GHz
Stop Freq
531750000 GHz

241
dBm

#PAvyg

CF Step
350000000 MHz
Ao hdan|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.300 00 GHz

#Res BW 220 kHz #VBW 620 kHz

Span 35 MHz
Sweep 1 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track
off

—

On
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 10:09:43 Jul 3,2013 R T |Freg/Channel

& Mkrl 21.64 MHz Conter F

enter -red
Ref 20 dBm Atten 20 dB 0.22 dB
#Paak 532000000 GHz
Log
10 Start Freg
dB/ N T P £.30250000 GHz
Offst
11
dB Stop Freq
DI 533750000 GHz

236 P o
dBm CF Step
) 3.50000000 MHz
#PAvg Auto [EN
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA
at: Signal Track
FTun Ignal frac
Swp On Off

Center 5.320 00 GHz Span 35 MHz ‘
#Res BW 220 kHz #VBW 620 kHz Sweep 1 ms (601 pts)

Page 114 of 512

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 18.017
Mid 5300 18.016
High 5320 18.022
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:01:10 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.26 GHz

Center Freq

Free |l 5 25000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

524500000 GHz

#Peak |

Stop Freq

527500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

| Freq Offset

Center 5.260 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occ BYWY % Pwr
¥ dB

Occupied Bandwidth
18.0171 MHz

-17.444 kHz
17.673 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Signal Track
99.00 % Off

5.00 dB

On

BANDWIDTH MID CH

e Agilenf 14:02:12 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.3 GHz

Center Freq

Free |l 5 30000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.28500000 GHz

#Peak

Stop Freq

| |
-

=

5.31500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

Frag Offset

Center 5.300 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0161 MHz

-17 684 kHz
17677 MHz™

Occ BYWY % Pwr
¥ dB

Transrit Freg Errar
¥ dB Bandwidth

Signal Track
99.00 % Off

5.00 dB

On
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 14:02:54 Jul 3, 2013

E T |FrequhanneI |

I Center Freq

Ch Freg 5.32 GHz Trig  Free ‘ 5 32000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
£.30500000 GHz
Ref 20 dBm Atten 20 dB
#Peak | T Stop Freq
Leg 5 | 5.33500000 GHz
10
dB/ CF Step
Offst 3.00000000 MHz
1 uto Man
dB
Freq Offset
0.00000000 Hz

Center 5.320 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

Occupied Bandwidth

18.0217 MHz
Transtnit Freq Error -18.666 kHz
¥ dB Bandwidth 17 669 MHz*

Signal Track
O By % Pwr 29.00 % MNon Off

¥ dB £5.00 dB
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5260 9.20
Mid 5300 10.2
High 5320 10.1
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 21.640 | 18.016 -6.40
Mid 5300 21.640 | 18.016 -6.40
High 5320 21.640 | 18.016 -6.40
Limits
Channel | Frequency| FCC IC Max Power FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 17.00 22.56 28.96 17.00 4.00 10.00 4.00
Mid 5300 17.00 22.56 28.96 17.00 4.00 10.00 4.00
High 5320 17.00 22.56 28.96 17.00 4.00 10.00 4.00

| Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 12.001 12.21 17.00 -4.79
Mid 5300 12.103 | 12.31 17.00 -4.69
High 5320 12.117 | 12.33 17.00 -4.67
PPSD Results
Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 0.390 0.60 4.00 -3.40
Mid 5300 0.390 0.60 4.00 -3.40
High 5320 0.390 0.60 4.00 -3.40
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilenf 10:14:24 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hik2 2182 MHz
Band Pwr  12.001 dBm

#iwg

Center Freq
£.26000000 GHz

Log
10

dB/
Offst

Start Freqg
524250000 GHz

11

dB

Stop Freq
27750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.260 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
525012 GHz
524808 GHz

21.82 MHz

Amplitude
029 dBm
-26.86 dBm
12.00 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 10:15:31 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hik2 2182 MHz
Band Pwr  12.103 dBm

#iwg

Center Freq
£.30000000 GHz

Log
10
dB/

Offst

Start Freqg
526250000 GHz

11

dB

Stop Freq
531750000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.300 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.201 17 GHz
528009 ¢Hz

21.82 MHz

Amplitude
029 dBm
-26.55 dBm
12.10 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

@ Agilent 10:17:04 Jul 3,2013 R T |Freg/Channel
A hlke2 2164 MHz Conter F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 12.117 dBm 5 32000000 GHz
g
Log
10 e 2 Start Freq
dB/ £.30250000 GHz
Offst
1 b o
B Stop Freq
£.337650000 5Hz
CF Step
. 350000000 MHz
#PAvg Auto I

Lian
Center 5.320 00 GHz Span 35 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 532402 GHz 038 dBm
R 1) Freq 5308 12 GHz -26.16 dBm ‘ i
i 1) Fraq 2164 hiHz 12.12 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3. 802.11ac HT40 MODE IN THE 5.3 GHz BAND

9.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 39.800
Mid 5310 40.100
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 10:20:43 Jul 3, 2013 R_ T [Freg/Channel

A Mkrl 398 MHz Conter F

Ref 20 dBm Atten 20 dB -0.92 dB enter rreq
#Peak 5.27000000 GHz
Log

10 Start Freqg
dB/ 5.24000000 GHz
Offst

11

dB Stop Freq
Dl 5.30000000 GHz

248
dBm K CF Step

3 £.00000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.270 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 10:21:57 ol 3, 2013 R T |Freq/Channel

A Mkl 40,1 MHz Conter F

enter -red
Ref 20 dBm Atten 20 dB -1.01 dB
#Paak 531000000 GHz
Log
10 Start Freg
dB/ £.28000000 GHz
Offst
11
dB Stop Freq
DI 5.34000000 GHz

258

dBm ¢ & CF Step
) £.00000000 MHz
#PAvg Auto [EN
V1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA

at: Signal Track
FTun Ignal frac
Swp On Off

Center 5.310 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Mid 5270 36.527
High 5310 36.516
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilenf 10:23:25 Jul 3, 2013

R T

|Fre§fChanneI |

Ch Freg 527 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
£.27000000 GHz

Ref 20 dBm Atten 20 dB

#Peak

Start Freqg
524000000 GHz

Stop Freq
£.30000000 GHz

dB

Center 5.270 0 GHz

Span 60 MHz

#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)

CF Step
£.00000000 MHZ
Ao hdan|

Freq Offset
0.00000000 Hz

Occupied Bandwidth Oce BW % Pwr
36.5273 MHz * 0B

Transrit Freg Errar -35.691 kHz
% dB Bandwidth 40.6821 MHz*

99.00 %
-26.00 dB

Signal Track
On Oiff
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
- Agilent 10:24:08 Jul 3, 2013 R T |FrequhanneI |

| |
ChFreg 531 GHz Tig_Free | . %SEEBDFSHQZ

Oceupied Bandwidth Averages: 100 I |
| Start Freq
5.26000000 GHz

Ref 20 dBm Atten 20 dB
#Peak Stop Freq
Leg P, N 5.34000000 GHz
10
dB/ = L3 CF Step
Offst £.00000000 MHz
1" Auta Ian
dB
Freq Offset
Center 5310 0 GHz Span 60 MHz || 000000000 Hz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
36.5161 MHz xdB 250048
Transtnit Freq Error -22.271 kHz
¥ dB Bandwidth 40,837 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Mid 5270 9.4
High 5310 9.2
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Mid 5270 39.8 36.516 -6.40
High 5310 39.8 36.516 -6.40
Limits
Channel | Frequency| FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5270 17.00 23.00 29.40 17.00 4.00 10.00 4.00
High 5310 17.00 23.00 29.40 17.00 4.00 10.00 4.00
| Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5270 10.450 | 10.66 17.00 -6.34
High 5310 10.543 | 10.75 17.00 -6.25
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5270 -4.180 -3.97 4.00 -7.97
High 5310 -3.950 -3.74 4.00 -7.74
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 10:30:39 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A hikr2 358 MHz
Band Pwr 10,450 dBm

#iwg

Center Freq
£.27000000 GHz

Log

10

dB/
Offst

Start Freqg
524000000 GHz

11

dB

Stop Freq
£.30000000 GHz

#PAvyg

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.270 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 1
2R 1
24 (1

X Axis
5.262 1 GHz
5.250 1 GHz

20.8 MHz

Amplitude
-4.18 dBm
-31.14 dBm
10,45 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilenf 10:29:22 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A hkr2 401 MHz
Band Pwr 10543 dBm

#iwg

Center Freq
531000000 GHz

Log

10
dB/

Offst

Start Freqg
526000000 GHz

11

dB

Stop Freq
£.34000000 GHz

#PAvyg

CF Step
F.00000000 tMHZ
Ao hdan|

Center 5.310 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.2317 5 GHz
5.290 0 GHz

40.1 MHz

Amplitude
-3.95 dBm
-32.77 dBm
10.54 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.4. 802.11ac HT80 MODE IN THE 5.3 GHz BAND

9.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5290 82.000
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 10:38:04 Jul 3,2013 R_ T [Freg/Channel

A Mkrl B2.0 MHz Conter F

Ref 20 dBm Atten 20 dB 0.42 dB enter Freq
#Peak 5.20000000 GHz
Log

10 Start Freqg
dB/ 5.23000000 GHz
Offst

11

dB Stop Freq
Dl 5.35000000 GHz

25.0
dBm CF Step

3 12.0000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.290 0 GHz Span 120 MHz ‘
#Res BW 820 kHz #VBW 1.5 MHz Sweep 1 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5290 75.608
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilenf 10:39:22 Jul 3, 2013

R T

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.29 GHz

Trig  Free

Averages: 100

Center Freq
£.29000000 GHz

Ref 20 dBm

Atten 20 dB

#Peak

[

Start Freqg
523000000 GHz

Stop Freq
£.38000000 GHz

dB

#Res BW 1 MHz

Center 5.290 0 GHz

#VBW 3 MHz

Span 120 MHz

#Sweep 100 ms {601 pts)

CF Step
120000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

¥ dB Bandwidth

Occupied Bandwidth

Transrit Freg Errar

Occ BYWY % Pwr
¥ dB

75.6082 MHz

-18.688 kHz
51.736 MHz*

99.00 %
-26.00 dB

Signal Track

On Oiff
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5290 9.2
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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DATE: July 17, 2013

REPORT NO: 13U15420-4
IC: 2703C-D820

FCC ID: ZNFD820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5290 82 75.6082 -6.40
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PPSD
Power | EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5290 17.00 23.00 29.40 17.00 4.00 10.00 4.00
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 10.189 | 10.40 17.00 -6.60
PPSD Results
Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 -7.370 -7.16 4.00 -11.16
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agllent 10:40:57 Jul 3, 2013 R_ T [Freg/Channel

A Mk2 52.0 MHz

Center Freq
Ref 20 dB Atten 20 dB Band Pwr 10.189 dB
#:Vg dbm en [} an L T 529000000 GHz

Log
10 Start Freqg
dB/ 523000000 GHz
Offst

1
dB Stop Freq
£.38000000 GHz

CF Step
. 12.0000000 MHz
#PAvyg Auto flan|

Center 5.290 0 GHz Span 120 MHz F Offset
#Res BW 1 MHz £VBW 3 MHz Sweep 1ms 601 pts) || Duru%%uuu Sﬁz
Mater Trace X Pis Amplitude )

1 )] 5276 8 GHz -7.27 dBm
2R 4 )] 5.248 0 GHz -40.01 dBm
24 )] 22.0 MHz 10,19 dBm

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5. 802.11a MODE IN THE 5.6 GHz BAND

9.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 21.72
Mid 5580 21.72
High 5700 21.69
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:15:49 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkl 21.72 MHz
-0.06 dB

#Feak

Center Freq
550000000 GHz
Start Freqg
545500000 GHz
Stop Freq
551500000 GHz

dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 5.500 00 GHz
#Res BW 220 kHz

Span 30 MHz

#VBW 1 MHz #Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Oiff

BANDWIDTH MID CH

e Agilent 14:17:10 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkl 21.72 MHz
0.44 dB

#Feak

Center Freq
558000000 GHz
Start Freqg
556500000 GHz
Stop Freq
559500000 GHz

dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA

off):
FTun

Swp

Center 5.580 00 GHz
#Res BW 220 kHz

Span 30 MHz

#VBW 1 MHz #Sweep 100 ms (1001 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
e Agilent 14:18:29 Jul 3, 2013 E T |Freq,’Channe| .

A Mkr1 21.69 MHz Conter F

effer —red
Ref 20 dBm Atten 20 dB -0.09 dB
#Peak £.70000000 GHz
Log
10 Start Freq
dB/ 568500000 GHz
Offst
11
dB Stop Freq
DI 571500000 GHz

230 , 4
dBm CF Step

. 3.00000000 MHz
#PAvy Auto flan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #VBW 1 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.931
Mid 5580 16.935
High 5700 16.935
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:06:55 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.5 GHz

Center Freq

Free |l 5 snonooo GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.453500000 GHz

#Peak |

Stop Freq

PAPINETIFLY

5.51500000 GHz

dB

CF Step
3.00000000 MHz
AR ALt Man|

Freq Offset

Center 5.500 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
16.9314 MHz

22,442 kHz
16.459 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

5.00 dB

On

BANDWIDTH MID CH

e Agilent 14:07:53 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.58 GHz

Center Freq

Free |l 5 sp000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.56500000 GHz

#Peak

Stop Freq

5.59500000 GHz

e

CF Step

3.00000000 MHz

Ao hdan|

dB

Frag Offset

Center 5.580 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
16.9353 MHz

-17.081 kHz
16.449 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

5.00 dB

On
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 14:08:43 Jul 3,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 8.7 GHz Trig  Free 5 70000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
568500000 GHz
Ref 20 dBm Atten 20 dB
#Peak | T Stop Freq
Log gy S AP IR ST R P 571500000 GHz
10
dB/ CF Step
Offst Lokl . 11 _||| 3.00000000 MHz
1 uto Man
dB
Freq Offset
Center 5.700 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms (1001 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
16.9352 MHz nd8 BH0dB
Transtnit Freq Error -11.058 kHz
¥ dB Bandwidth 16.451 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 5500 10.70
Mid 5580 10.70
High 5700 10.60
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.5.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820
RESULTS

DATE: July 17, 2013
IC: 2703C-D820

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 21.69 16.931 -6.40
Mid 5580 21.69 16.931 -6.40
High 5700 21.69 | 16.931 -6.40
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5500 24.00 23.29 29.29 23.29 | 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.29 29.29 23.29 | 11.00 | 11.00 | 11.00
High 5700 24.00 23.29 29.29 23.29 | 11.00 | 11.00 | 11.00
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 12.965 | 13.18 23.29 -10.11
Mid 5580 13.030 13.24 23.29 -10.05
High 5700 12.940 13.15 23.29 -10.14
PPSD Results
Channel | Frequency [ Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 1.740 1.95 11.00 -9.05
Mid 5580 1.720 1.93 11.00 -9.07
High 5700 1.550 1.76 11.00 -9.24

Page 149 of 512

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 14:25:06 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2172 MHz
Band Pwr  12.985 dBm

#iwg

Center Freq
£.50000000 GHz

Log

10

dB/
Offst

Start Freqg
545500000 GHz

11

dB

Stop Freq
551500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5.497 60 GHz
5.458 14 GHz

2172 MHz

Amplitude
174 dBm
-26.67 dBm
12.97 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 14:23:52 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hiki2 2172 MHz
Band Pwr  13.030 dBm

#iwg

Center Freq
£ 53000000 GHz

Log

10
dB/

Offst

Start Freqg
556500000 GHz

11

dB

Stop Freq
£ 59500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5582 20 GHz
5569 14 ¢Hz

2172 MHz

Amplitude
172 dBm
-26.9% dBm
12.02 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

@ Agilent 14:26:28 Jul 3,2013 R T |Freg/Channel
A hlke2 2169 MHz Conter F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 12.940 dBm 5 70000000 GHz
g
Log &
10 Start Freq
dB/ £.BRA00000 GHz
Offst
1 A &
B Stop Freq
- A.71500000 5Hz
CF Step
. 3.00000000 MHz
#PAvg Auto I

Lian
Center 5.700 00 GHz Span 30 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5697 85 GHz 165 dBm
R 1) Freq 5628 16 GHz -26.8% dBm ‘ i
i 1) Fraq 2168 hiHz 12.94 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6. 802.11n HT20 MODE IN THE 5.6 GHz BAND

9.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 22.10
Mid 5580 21.95
High 5700 22.00

Page 152 of 512
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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 Verification Services Inc.




REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:33:09 Jul 3, 2013

R T |Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 2210 MHz
0.03 dB

#Feak

Center Freq
£.50000000 GHz

Start Freqg
545500000 GHz

Stop Freq
551500000 GHz

dBm

CF Step

#PAvyg

3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA
off):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Oiff

Swp

Center 5.500 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

BANDWIDTH MID CH

e Agilenf 14:34:19 Jul 3, 2013

R T |Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkl 21.85 MHz
0.31 dB

#Feak

Center Freq
£ 53000000 GHz

Start Freqg
556500000 GHz

Stop Freq
£ 59500000 GHz

dBm

CF Step

#PAvyg

3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA

Frag Offset
0.00000000 Hz

off):
FTun

Signal Track
On Oiff

Swp

Center 5.580 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 30 MHz ‘
#Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
e Agilent 14:36:04 ol 3, 2013 E T |Freq,’Channe| .

A Mkr1 22.00 MHz Conter F

effer —red
Ref 20 dBm Atten 20 dB 0.29 dB
#Peak £.70000000 GHz
Log
10 Start Freq
dB/ 568500000 GHz
Offst
11
dB Stop Freq
DI 571500000 GHz

239 o L
dBm CF Step

. 3.00000000 MHz
#PAvy Auto flan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 18.028
Mid 5580 18.032
High 5700 18.033
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilen 14:40:43 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.5 GHz

Center Freq

Free |l 5 snonooo GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.453500000 GHz

#Peak | |

Stop Freq

[

5.51500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

| Freq Offset

Center 5.500 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0279 MHz

21179 kHz
21.717 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

e Agilenf 14:41:28 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.58 GHz

Center Freq

Free |l 5 sp000000 GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.56500000 GHz

#Peak

Stop Freq

5.59500000 GHz

CF Step
3.00000000 MHz
i Auto Man|

dB

Frag Offset

Center 5.580 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0319 MHz

-17 665 kHz
21.694 MHz™

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 14:42:09 Jul 3,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 8.7 GHz Trig  Free 5 70000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
568500000 GHz
Ref 20 dBm Atten 20 dB
#Peak T I T Stop Freq
Log 3 U AU A ESUN PR 571500000 GHz
10
dB/ = g CF Step
Offst 3.00000000 MHz
1 uto Man
dB
Freq Offset
Center 5.700 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
18.0329 MHz xdB 250043
Transtnit Freq Error -14.279 kHz
¥ dB Bandwidth 21.713 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5500 10.0
Mid 5580 10.1
High 5700 9.7
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.6.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 11
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 21.95 18.028 -6.40
Mid 5580 21.95 18.028 -6.40
High 5700 21.95 | 18.028 -6.40
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5500 24.00 23.56 29.56 23.56 | 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.56 29.56 23.56 | 11.00 | 11.00 | 11.00
High 5700 24.00 23.56 29.56 23.56 | 11.00 | 11.00 | 11.00
| Duty Cycle CF (dB)| 0.22 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 11.970 12.19 23.56 -11.37
Mid 5580 12.042 12.26 23.56 -11.30
High 5700 11.964 12.18 23.56 -11.38
PPSD Results
Channel | Frequency [ Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 0.330 0.55 11.00 -10.45
Mid 5580 0.460 0.68 11.00 -10.32
High 5700 0.550 0.77 11.00 -10.23
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilen 14:44:30 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hlk2 2210 MHz
Band Pwr  11.970 dBm

#iwg

Center Freq
£.50000000 GHz

Log
10

dB/
Offst

Start Freqg
545500000 GHz

11

dB

Stop Freq
551500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5.497 60 GHz
5,458 95 GHz

2210 MHz

Amplitude
023 dBm
-28.02 dBm
11.97 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilent 14:45:41 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& hik2 2195 MHz
Band Pwr  12.042 dBm

#iwg

Center Freq
£ 53000000 GHz

Log
10
dB/

Offst

Start Freqg
556500000 GHz

11

dB

Stop Freq
£ 59500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.580 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.581 20 GHz
5568 02 ¢Hz

21.05 MHz

Amplitude
0.46 dBm
-27.84 dBm
12.04 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

@ Agilent 14:46:56 Jul 3,2013 R T |Freg/Channel
A k2 2200 MHz Conter F
enter -red
::;\E 20 dBm Atten 20 dB Band Pwr 11.964 dBm 5 70000000 GHz
]
Log o
10 - 1 Start Freq
dB/ £.BRA00000 GHz
Offst
11 & &
4B : Stop Freq
A.71500000 5Hz
CF Step
. 3.00000000 MHz
#PAvg Auto I

Lian
Center 5.700 00 GHz Span 30 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5702 75 GHz 0.55 dBm
R 1) Freq 5628 00 GHz -27.30 dBm ‘ i
i 1) Fraq 22.00 hiHz 1186 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.7. 802.11n HT40 MODE IN THE 5.6 GHz BAND

9.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 40.4
Mid 5550 40.3
High 5670 40.5
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:54:43 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Wkel 40.4 MHz
0.14 dB

#Feak

Center Freq
551000000 GHz
Start Freqg
548000000 GHz
Stop Freq
554000000 GHz

dBm

#PAvyg

Auto

V1 s2
S3 FC

AA
off):

FTun

On

Swp

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

filan|

Off

Center 5.510 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

BANDWIDTH MID CH

e Agilent 14:86:16 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Wkl 40.3 MHz
1.04 dB

#Feak

Center Freq
555000000 GHz
Start Freqg
552000000 GHz

dBm

#PAvyg

Auto

Stop Freq
£ 53000000 GHz

CF Step
£.00000000 MHz

filan|

V1 s2
S3 FC

AA

off):
FTun

On

Swp

Center 5.550 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track

—

Off
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 14:57:45 Jul 3, 2013 E T |Freq,’Channe| .
A Mkl 40.5 MHz Corter F

effer —red

Ref 20 dBm Atten 20 dB 0.04 dB

#Peak 5. E7000000 GHz

Log

10 Start Freq

(IB MEPEIRE V¥ DEPRINEI N T R VYL TN TR STPI . IR AT 564DDDDDD GHZ

Offst

11

dB Stop Freq

DI £.70000000 GHz

243 p
dBm T CF Step
F.00000000 tMHZ

“Pﬁc\c"g Auto M_a

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
Swp on Off

Center 5.670 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 36.361
Mid 5550 36.358
High 5670 36.357
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 15:00:40 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.51 GHz

Center Freq

Free |l 5 51000000 GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.45000000 GHz

#Peak |

Stop Freq

5.54000000 GHz

CF Step

5.00000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.510 0 GHz

Span 60 MHz 0.00000000° Hz

#Res BW 560 kHz

#VBW 1.6 MHz

#Sweep 100 ms (1001 pts)

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth

36.3609 MHz

-35.227 kHz
40.153 MHz*

Occ BYWY % Pwr
¥ dB

99.00 % |f{on
-26.00 dB

Signal Track

Off

BANDWIDTH MID CH

e Agilent 15:01:26 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.55 GHz

Center Freq

Free |l 5 s5000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

552000000 GHz

#Peak |

Stop Freq

5.58000000 GHz

CF Step

£.00000000 MHz

Ao hdan|

dB

Frag Offset

Center 5.550 00 GHz

#Res BW 560 kHz #VBW 1.6 MHz

#Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000° Hz

Occupied Bandwidth
36.3579 MHz

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % |||lon Off

-26.00 dB

Transrit Freg Errar
¥ dB Bandwidth

-31.132 kHz
40.115 MHz™
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 15:02:15 Jul 3, 2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 567 GHz Trig  Free 5 B7000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
564000000 GHz
Ref 20 dBm Atten 20 dB
#Peak | T Stop Freq
Log G Lo ~ _L ] N 570000000 GHz
10
dB/ = = CF Step
Offst  La £.00000000 MHz
1 uto Man
dB
Freq Offset
Center 5.670 00 GHz Span 60 MHz || 000000000 Hz
#Res BW 560 kHz #VBW 1.6 MHz #Sweep 100 ms (1001 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
36.3570 MHz xdB 250043
Transtnit Freq Error -39.357 kHz
¥ dB Bandwidth 40,111 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5510 9.60
High 5670 9.00
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5510 40.3 36.357 -6.40
Mid 5550 40.3 36.357 -6.40
High 5670 40.3 | 36.357 -6.40
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5510 24.00 24.00 30.00 24.00 | 11.00 | 11.00 [ 11.00
Mid 5550 24.00 24.00 30.00 24.00 | 11.00 | 11.00 [ 11.00
High 5670 24.00 24.00 30.00 24.00 | 11.00 | 11.00 [ 11.00
| Duty Cycle CF (dB)| 0.49 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 11.006 | 11.50 24.00 -12.50
Mid 5550 11.031 11.52 24.00 -12.48
High 5670 11.047 | 11.54 24.00 -12.46
PPSD Results
Channel | Frequency [ Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 -3.570 -3.08 11.00 -14.08
Mid 5550 -3.610 -3.12 11.00 -14.12
High 5670 -3.370 -2.88 11.00 -13.88
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 15:04:33 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A hikr2 404 MHz
Band Pwr  11.005 dBm

#iwg

Center Freq
551000000 GHz

Log

10

dB/
Offst

Start Freqg
548000000 GHz

11

dB

Stop Freq
£.54000000 GHz

#PAvyg

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.910 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 1
2R 1
24 (1

X Axis
5.514 2 GHz
5458 8 GHz

40.4 MHz

Amplitude
-3.57 dBm
-34.12 dBm
11.01 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilent 15:05:50 Jul 3, 2013

R T

|Fre§fChanneI |

Ref 20 dBm

Atten 20 dB

A hikr2 403 MHz
Band Pwr  11.031 dBm

#iwg

Center Freq
& 56000000 GHz

Log

10

dB/
Offst

Start Freqg
552000000 GHz

11

dB

Stop Freq
£ 53000000 GHz

#PAvyg

CF Step
F.00000000 tMHZ
Ao hdan|

Center 5.350 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.544 1 GHz
5.520 8 GHz

40.2 MHz

Amplitude
-3.61 dBm
-33.89 dBm
11.02 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

w- Agilent 15:07:11 Jul 3, 2013 R T |Freq/Channel
& hikr2 405 MHz Contor F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 11.047 dBm 5 B7000000 GHz
g
Log
10 < Start Freq
dB/ 564000000 GHz
Offst
11
dB ¥ 5 Stop Freq
£.70000000 5Hz
CF Step
. £.00000000 MHz
#PAvg Auto I

Lian
Center 5.670 0 GHz Span 60 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5661 4 GHz -337 dBm
R 1) Freq 5643 8 GHz -23.30 dBm ‘ i
i 1) Fraq 405 hiHz 11.05 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8. 802.11ac HT20 MODE IN THE 5.6 GHz BAND

9.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 22.100
High 5720 21.950
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:12:23 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 2210 MHz
-0.19 dB

#Feak

Center Freq
550000000 GHz
Start Freqg
545500000 GHz
Stop Freq
551500000 GHz

dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA
off):

Freq Offset
0.00000000 Hz

FTun
Swp

Center 5.500 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Signal Track
On Oiff

BANDWIDTH HIGH CH

e Agilent 15:14:10 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

21.95 MHz
0.71 dB

#Feak

Center Freq
572000000 GHz
Start Freqg
570500000 GHz
Stop Freq
573500000 GHz

dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 5.720 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 18.027
High 5720 18.027
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 15:16:34 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.5 GHz

Center Freq

Free |l 5 snonooo GHz

Trig

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.453500000 GHz

#Peak | |

Stop Freq

5.51500000 GHz

CF Step

3.00000000 MHz

Ao hdan|

dB

Freq Offset

J

Center 5.500 00 GHz
#Res BW 300 kHz

#VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0274 MHz

-21.002 kHz
21.691 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH HIGH CH

o Agilent 15:17:20 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 572 GHz

Center Freq

Free |l 5 72000000 GHz

Trig

Occupied Bandwidth

Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

570500000 GHz

#Peak |

Stop Freq

5.73500000 GHz

CF Step

3.00000000 MHz

filan|

dB

Frag Offset

Center 5.720 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

Occupied Bandwidth
18.0265 MHz

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

Transrit Freg Errar
¥ dB Bandwidth

-17 276 kHz
21.688 MHz™
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.8.3. 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 5500 8.8
High 5720 8.4
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.8.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5500 22.950 | 18.027 -6.40
High 5700 22.950 | 18.027 -6.40
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit [ PPSD | PSD | Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5500 24.00 23.56 29.56 23.56 | 11.00 | 11.00 | 11.00
High 5720 24.00 23.56 29.56 23.56 | 11.00 | 11.00 | 11.00
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 11.98 12.19 23.56 -11.37
High 5700 11.95 12.16 23.56 -11.40
PPSD Results
Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 0.39 0.60 11.00 -10.40
High 5700 0.29 0.50 11.00 -10.50
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

e Agilent 15:19:49 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A& hlk2 2210 MHz
Band Pwr  11.981 dBm

#iwg

Center Freq
£.50000000 GHz

Log

10

dB/
Offst

Start Freqg
545500000 GHz

11

dB

Stop Freq
551500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.500 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5.502 55 GHz
5,458 95 GHz

2210 MHz

Amplitude
029 dBm
-28.12 dBm
11.92 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

o Agilenf 15:21:43 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A& hik2 2195 MHz
Band Pwr  11.952 dBm

#iwg

Center Freq
£.72000000 GHz

Log

10

dB/
Offst

Start Freqg
570500000 GHz

11

dB

Stop Freq
£.73500000 GHz

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

Center 5.720 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 1
2R 1
24 (1

X Axiz
5.721 60 GHz
5,708 02 ¢Hz

21.05 MHz

Amplitude
029 dBm
-30.33 dBm
11.95 dBm

Frag Offset
0.00000000 Hz

On Oiff

Signal Track
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.9. 802.11ac HT40 MODE IN THE 5.6 GHz BAND

9.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 40.500
Mid 5550 40.500
High 5710 40.300
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:27:16 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Wkl 40.5 MHz
0.17 dB

#Feak

Center Freq
551000000 GHz
Start Freqg
548000000 GHz
Stop Freq
554000000 GHz

dBm

#PAvyg

Auto

V1 s2
S3 FC

AA
off):

FTun

On

Swp

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

filan|

Off

Center 5.510 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

BANDWIDTH MID CH

e Agilenf 15:28:31 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Wkl 40.5 MHz
0.93 dB

#Feak

Center Freq
555000000 GHz
Start Freqg
552000000 GHz

dBm

#PAvyg

Auto

Stop Freq
£ 53000000 GHz

CF Step
£.00000000 MHz

filan|

V1 s2
S3 FC

AA

off):
FTun

On

Swp

Center 5.550 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

Frag Offset
0.00000000 Hz

Signal Track

—

Off
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

BANDWIDTH HIGH CH

- Agilent 15:23:37 Jul 3, 2013

R T |Freq/Channel

A Mkl 40.3 MHz Conter F

enter -red
Ref 20 dBm Atten 20 dB 0.14 dB
#Paak 571000000 GHz
Log
10 Start Freg
dB/ 1 B 568000000 GHz
Offst
11
dB Stop Freq
DI 574000000 GHz
24.8 &
dBm ! CF Step
N £.00000000 MHz
#PAvg Auto Mar|
V1 s2 Freq Offset
S3 FC 0.00000000 Hz

AA

pl Signal Track
FTun 1gnal lrac
Swp On Off
Center 5.710 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 36.363
Mid 5550 36.364
High 5710 36.358
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:32:14 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.51 GHz

Center Freq

Free |l 5 51000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

5.45000000 GHz

#Peak

Stop Freq

5.54000000 GHz

CF Step

5.00000000 MHz

Ao hdan|

dB

Freq Offset

Center 5.510 0 GHz

#Res BW 560 kHz #VBW 1.6 MHz

#Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000° Hz

Occ BYWY % Pwr
¥ dB

Occupied Bandwidth
36.3627 MHz

-34 683 kHz
40.123 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

e Agilenf 15:32:58 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.55 GHz

Center Freq

Free |l 5 s5000000 GHz

Trig

Occupied Bandwidth Averages: 100

Start Freqg

Ref 20 dBm Atten 20 dB

552000000 GHz

#Peak

Stop Freq

[
p -

5.58000000 GHz

CF Step

£.00000000 MHz

Ao hdan|

dB

Frag Offset

Center 5.550 00 GHz

#Res BW 560 kHz #VBW 1.6 MHz

#Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000° Hz

Occupied Bandwidth
36.3636 MHz

Occ BYWY % Pwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

Transrit Freg Errar
¥ dB Bandwidth

26172 kHz
40.142 MHz™
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 15:33:41 Jul 3,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg a.71 GHz Trig  Free 571000000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
568000000 GHz
Ref 20 dBm Atten 20 dB
#Peak T T Stop Freq
Log DO N FE E U D 574000000 GHz
10
dB/ > [= CF Step
Offst N £.00000000 MHz
11 Auta tlan|
dB
Freq Offset
Center 5.710 00 GHz Span 60 MHz || 000000000 Hz
#Res BW 560 kHz #VBW 1.6 MHz #Sweep 100 ms (1001 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
36.3579 MHz xdB 250043
Transtnit Freq Error -18.471 kHz
¥ dB Bandwidth 40,158 MHz*
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.9.3. 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 5510 8.5
Mid 5670 7.9
High 5710 7.8

Page 188 of 512

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.9.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820
RESULTS

DATE: July 17, 2013
IC: 2703C-D820

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5510 40.300 | 36.358 -6.40
Mid 5670 40.300 | 36.358 -6.40
High 5710 40.300 | 36.358 -6.40
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5510 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
Mid 5670 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
High 5710 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00

| Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 10.99 11.20 24.00 -12.80
Mid 5670 11.01 11.22 24.00 -12.78
High 5710 10.99 11.20 24.00 -12.80
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 -3.56 -3.35 11.00 -14.35
Mid 5670 -3.50 -3.29 11.00 -14.29
High 5710 -3.51 -3.30 11.00 -14.30

OUTPUT POWER AND PPSD, Chain 0
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 LOW CH
e Agilent 15:35:43 Jul 3, 2013 E T |Freq,’Channe| .

A hkr2 405 MHz
Band Pwr 10991 dBm

Center Freq

Ref 20 dBm 551000000 GHz

#iwg

Log
10 Start Freq
dB/ 548000000 GHz
Ofst

1
dB Stop Freq

5.54000000 GHz

Atten 20 dB

CF Step
. 500000000 MHz
#PAvy Auto flan|

Center 5.510 0 GHz Span 60 MHz F Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms 601 pts) || ool S
Maker Trace X Az Amplitude )

1 4 }] 5.502 7 GHz -3.56 dBm
2R 4 )] 5.489 & GHz -36.5% dBm
28 4 }] 40.5 MHz 1099 4dBm

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

E T |FrequhanneI |

A hkr2 405 MHz
Band Pwr 11.010 dBm

- Agilent 15:35:57 Jul 3, 2013

Center Freq

Ref 20 dBm 555000000 GHz

#iwg

Log
10 Start Freq
dB/ 552000000 GHz
Ofst

1
dB Stop Freq

558000000 GHz

Atten 20 dB

CF Step
. F.00000000 tMHZ
#PAvyg Auto Mar|

Center 5.5350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz

Sweep 1 ms (601 pts)

Marker Trace
1 [4b]
2R 1
24 1

X Axiz
5.542 0 GHz
5.520 8 GHz

40.5 MHz

Amplitude
-3.60 dBm
-34.57 dBm
11.01 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilent 15:3%:28 Jul 3, 2013 R T |Freq/Channel
& hikr2 403 MHz Contor F
enter -red
Ref 20 dBm Atten 20 dB Band Pwr 10991 dBm 571000000 GHz
g
Log
10 < Start Freq
dB/ 562000000 GHz
Offst
11
B o % Stop Freq
£.74000000 5Hz
CF Step
. £.00000000 MHz
#PAvg Auto I

Lian
Center 5.710 0 GHz Span 60 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5707 1 GHz 351 dBm
R 1) Freq 5620 8 GHz -24.12 dBm ‘ i
i 1) Fraq 0.5 hiHz 10.93 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.10. 802.11ac HT80 MODE IN THE 5.6 GHz BAND

9.10.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5530 82.500
High 5690 82.670

Page 193 of 512
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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 Verification Services Inc.




REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:43:20 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkr1 8250 MHz
011 dB

#Feak

Center Freq
553000000 GHz
Start Freqg
548000000 GHz
Stop Freq
558000000 GHz

dBm

#PAvyg

CF Step
10.0000000 hHz
Ao hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 5.530 00 GHz
#Res BW 820 kHz

#VBW 2.4 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

BANDWIDTH HIGH CH

- Agilent 15:44:45 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 8267 MHz
1.02 dB

#FPeak
Log

Center Freq
569000000 GHz
Start Freqg
5.64000000 GHz
Stop Freq
£.74000000 GHz

dBm

#PAvg

CF Step
10.0000000 MHz
Auto hdan|

V1 S2
S3 FC

AR
aff):

FTun
Swp

Center 5.690 00 GHz
#Res BW 820 kHz

#VBW 2.4 MHz

Span 100 MHz
#Sweep 100 ms {601 p1s)

Freq Cffset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5530 75.660
Mid 5690 75.665
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 15:47:54 Jul 3, 2013

E T |Fre§fChanneI |

Ch Freg 5.53 GHz

Center Freq

Trig  Free {2 52000000 GHz

Occupied Bandwidth

Averages: 100 I

Start Freqg

Ref 20 dBm Atten 20 dB

5.45000000 GHz

#Peak

dB

Stop Freq
558000000 GHz

r= CF Step
10.0000000 MHz

. Auto Man|

| Freq Offset

Center 5.530 00 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms (1001 pts)

Span 100 MHz || 00000000 Hz

Occupied Bandwidth
75.6601 MHz

-24.003 kHz
51.751 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr

Signal Track
99.00 % |||lon Off

xdB  -26.00 dB

BANDWIDTH MID CH

- Agilent 15:45:44 Jul 3, 2013

E T |FrequhanneI |

Ch Freg 569 GHz

Center Freq

Trig  Free = eonnnono GHz

Oceupied Bandwidth

Averages: 100 I |

Ref 20 dBm Atten 20 dB

| Start Freqg
5.64000000 SHz

#Peak

Log

Stop Freq
£.74000000 GHz

10

dB/

CF Step

10.0000000 MHz

Auto hdan|

Freq Cffset

Center 5.690 0 GHz

#Res BW 1 MHz #VBW 3 MHz

#Sweep 100 ms (1001 pts)

Span 100 MHz || 000000000 Hz

Occupied Bandwidth
75.6653 MHz

Occ BYWY % Pwr

Signal Track
29.00 % MNon Off

xdB  -26.00dB

Transrnit Freg Errar
w dB Bandwidth

-24.382 kHz
51.776 MHz™
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.10.3. 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 5530 9.370
High 5690 8.650
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5530 82.500 | 75.660 -6.40
Mid 5690 82.500 | 75.660 -6.40
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
Mid 5690 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
Duty Cycle CF (dB)| 0.21 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 10.022 | 10.23 24.00 -13.77
Mid 5690 13.420 | 13.63 24.00 -10.37
PPSD Results
Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 -7.400 -7.19 11.00 -18.19
Mid 5690 -4.090 -3.88 11.00 -14.88
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 15:51:59 Jul 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A& hik2 8250 MHz
Band Pwr 10022 dBm

#iwg

Center Freq
£.53000000 GHz

Log

10

dB/
Offst

Start Freqg
548000000 GHz

11

dB

Stop Freq
£ 53000000 GHz

#PAvyg

CF Step
10.0000000 hHz
Ao hdan|

Center 5.530 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 100 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5517 83 GHz
5458 75 GHz

22.50 MHz

Amplitude
-7.40 dBm
-H.73 dBm
10,02 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 15:37:30 Jul 16, 2013

R T

|FrequhanneI |

Ref 20 dBm

#Atten 20 dB

A& hki2 8267 MHz
Band Pwr 13.42 dBm

#iwg

Center Freq
569000000 GHz

Start Freq
564000000 GHz

Stop Freq
574000000 GHz

#PAvyg

CF Step
10.0000000 hHz
Auto hdan|

Center 5.690 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 100 MHz
Sweep 1 ms {601 pts)

Manear Trace
1 n
2R 13
2h 1

X Pz
570451 GHz
56542 66 GHz

5267 MHz

Amplitude
-4.08 dBm
-34.09 dBm
1242 dBm

Fraq Offset
0.00000000 Hz

Signal Track
On Oif
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1. 802.11a MODE IN THE 5.8 GHz BAND

9.1.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.1.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 21.63
Mid 5785 21.63
High 5825 21.57
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilenf 10:23:22 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkrl 21.63 MHz
-0.24 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
574500000 GHz
Start Freqg
573000000 GHz
Stop Freq
576000000 GHz

246
dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA

Freq Offset
0.00000000 Hz

off):
FTun
#Swp

Center 5.745 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Signal Track
off

—

On

BANDWIDTH MID CH

e Agilenf 10:18:42 Jul 10,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkrl 21.63 MHz
-0.10 dB

#Feak
Log

10
dB/
Offst
11

dB
Dl

Center Freq
578500000 GHz
Start Freqg
577000000 GHz
Stop Freq
580000000 GHz

248
dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

M1 s2
S3 FC

AR
off):

FTun
#Swp

Center 5.785 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Frag Offset
0.00000000 Hz

Signal Track
off

—

On
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

BANDWIDTH HIGH CH

- Agilenf 10:28:29 Jul 10, 2013

R T

DATE: July 17, 2013
IC: 2703C-D820

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkrl 2157 MHz
0.27 dB

#Feak
Log

10
dB/

Offst
11

dB
Dl

Center Freq
582500000 GHz
Start Freqg
551000000 GHz
Stop Freq
£.84000000 GHz

25.0
dBm

#PAvyg

CF Step
3.00000000 MHz
Ao hdan|

V1 s2
S3 FC|

AR
off):

FTun
#Swp

Center 5.825 00 GHz
#Res BW 200 kHz #WVBW 620 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.556
Mid 5785 16.557
High 5825 16.558
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 13:22:33 Jul 10,2013 R T [FregiChannel |

Center Freq
£.74500000 GHz

Ch Freg 5.745 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
573000000 GHz

Ref 20 dBm #Atten 20 (B
#Samp Stop Freq
£.75000000 GHz

CF Step

3.00000000 MHz
e Mar]
I——

Freq Offset
0.00000000 Hz

dB

Center 5.745 00 GHz Span 30 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

; ; Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

16.5557 MHz xdB 26005

Transrit Freg Errar 42,981 kHz
% dB Bandwidth 20.743 MHz*

BANDWIDTH MID CH
e Agilent 13:32:06 Jul 10,2013 E T |Fre§fChanne| I

Center Freq
£.78500000 GHz

Ch Freg 5.785 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
577000000 GHz

Ref 20 dBm #Atten 20 (B
#Samp Stop Freq
£.80000000 5Hz

CF Step
3.00000000 MHz
Ao hdan|

dB

i 1 Freq Offset

Center 5.785 00 GHz Span 30 MHz |[ 200000000 Hz

#Res BW 510 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

16.5571 MHz xdB 26005

Transrit Freg Errar -11.281 kHz
% dB Bandwidth 20.714 MHz*
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 133313 Jul 10, 2013 R T |FrequhanneI |
I |
ChFreq 5825 GHz Tig_Free | . %SEEBDFSHQZ
Oceupied Bandwidth Averages: 100 I
| Start Freq
581000000 GHz
Ref 20 dBm #Atten 20 (B
#Samp | | T I T Stop Freq
Log D | [ ] | > £.54000000 GHz
10 MU B RE ] L T RLGRIE o Hl R L L L AR R L
dB/ > il = CF Step
ofst | [ LTI AT 3.00000000 Mtz
11 WL 1L IR |Auto Tilan
dB K e ]
i | Freq Offset
Center 5.825 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
16.5575 MHz xdB 280048
Transtnit Freq Error 39.615 kHz
% dB Bandwidth 20,573 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5745 10.0
Mid 5785 9.8
High 5805 10.0
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5745 21.6 16.6 -1.00
Mid 5785 21.6 16.6 -1.00
High 5825 21.6 16.6 -1.00
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit (PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 30.00 29.19 35.19 29.19 | 17.00 | 17.00 17.00
Mid 5785 30.00 29.19 35.19 29.19 | 17.00 | 17.00 17.00
High 5825 30.00 29.19 35.19 29.19 | 17.00 | 17.00 17.00
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 16.42 16.63 29.19 -12.56
Mid 5785 15.98 16.19 29.19 -13.00
High 5825 16.08 16.29 29.19 -12.90
PPSD Results
Channel | Frequency | Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 5.12 5.33 17.00 -11.67
Mid 5785 4.52 4.73 17.00 -12.27
High 5825 5.09 5.30 17.00 -11.70
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilent 15:53:17 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A& hiki2 2163 MHz
Band Pwr  16.42 dBm

#iwg

Center Freq
£.74500000 GHz

Log

10

dB/
Offst

Start Freqg
572750000 GHz

11

dB

Stop Freq
£ 76250000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5747 80 GHz
57394158 GHz

2162 MHz

Amplitude
512 dBm
-15.10 dBm
16.42 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 15:56:34

Jul 10,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A& hiki2 2163 MHz
Band Pwr 1598 dBm

#iwg

Center Freq
£.78500000 GHz

Log

>

10
dB/

Offst

Start Freqg
576750000 GHz

11

dB

Stop Freq
£.80250000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.785 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
572168 GHz
577415 ¢Hz

2162 MHz

Amplitude
452 dBm
-15.497 dBm
1592 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—

Page 210 of 512

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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 Verification Services Inc.



REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

- Agilent 16:05:45 Jul 10,2013

R T

|FrequhanneI |

A Mkr2 2157 MHz

Ref 20 dBm #Atten 20 (B Band Pwr 16.081 dBm

#iwg

Center Freq
£.82500000 GHz

Log

[+

10
dB/

Offst

Start Freq
580750000 GHz

11

dB

Stop Freq
£.84250000 GHz

#PAvyg

CF Step
350000000 MHz
At hdan|

Center 5.825 00 GHz
#Res BW 1 MHz #VBW 3 MHz

Span 35 MHz

Sweep 1 ms (601 pts)

Marker Trace X Axiz
1 1 583153 GHz
2R 1 S.81422 GHz
24 3 21.57 MHz

Amplitude
509 dBm
-15.83 dBm
16.02 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND

9.1.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.1.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5745 22.0

Mid 5785 22.1

High 5825 22.0
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

W Agilent 10:36:57 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkl 22.02 MHz
0.05 dB

#Feak

Center Freq
574500000 GHz
Start Freqg
573000000 GHz
Stop Freq
576000000 GHz

dBm

#PAvyg

V1 s2
S3 FC

AA
off):

Freq Offset
0.00000000 Hz

FTun
#Swp

Center 5.745 00 GHz
#Res BW 200 kHz

Span 30 MHz

#VBW 620 kHz #Sweep 100 ms (1001 pts)

CF Step
3.00000000 MHz
Ao hdan|

Signal Track

On Oiff

BANDWIDTH MID CH

e Agilenf 10:44:09 Jul 10,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkl 2208 MHz
-0.08 dB

#Feak

Center Freq
578500000 GHz
Start Freqg
577000000 GHz
Stop Freq
580000000 GHz

dBm

#PAvyg

Auto

CF Step
3.00000000 MHz
[lar

V1 s2
S3 FC

AA

off):
FTun

#Swp

Center 5.785 00 GHz
#Res BW 200 kHz

Span 30 MHz

#VBW 620 kHz #Sweep 100 ms (1001 pts)

Frag Offset
0.00000000 Hz

Signal Track
off

—

On
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 10:53:48 Jul 10,2013 R T [Freg/Channel |

A kel 2196 MHz Conter F

" effer —red
Ref 20 dBm #Atten 20 (B -0.33 dB
#Peak 582500000 GHz
Log
10 Start Freq
dB/ | 551000000 GHz
Ofst
11
dB Stop Freq
DI £.84000000 GHz

255
dBm 3 CF Step
3.00000000 MHz

“Pﬁc\c"g Auto M_a

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
#Swp On Off

Center 5.825 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.779
Mid 5785 17.773
High 5825 17.629
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilenf 13:35:56 Jul 10, 2013

E T |Fre§fChanneI |

Ch Freg 5.745 GHz

Occupied Bandwidth

Center Freq

Free |l 5 74500000 GHz

Trig

Averages: 100

Start Freqg
573000000 GHz

Ref 20 dBm #Atten 20 (B

#Samp)| | |

Stop Freq

576000000 GHz

CF Step

3.00000000 MHz

Jl|Auta

dB

Center 5.745 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Sweep 1 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

filan|

I . 1 Freq Offset

Occupied Bandwidth
17.7790 MHz

Occ BYWY % Pwr
¥ dB

Transrit Freg Errar
¥ dB Bandwidth

50.617 kHz
20,877 MHz*

Signal Track
99.00 % Off

-26.00 dB

On

BANDWIDTH MID CH

e Agilenf 13:38:06 Jul 10,2013

E T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.785 GHz

Center Freq

Free |l 5 78500000 GHz

Trig

Averages: 100

Start Freqg
577000000 GHz

Ref 20 dBm

#Atten 20 (B

#Samp)|

Stop Freq

5.80000000 GHz

3.00000000 MHz

Auto

dB

1 ]

Center 5.785 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Sweep 1 ms (1001 pts)

Span 30 MHz 0.00000000° Hz

CF Step

filan|

I _-_' Frag Offset

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth
17.7725 MHz

Occ BYWY % Pwr
¥ dB

15,869 kHz
20.892 MHz™

Signal Track
99.00 %

-26.00 dB

On

Off
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

@ Agilent 13:42:51 Jul 10,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 5.826 GHz Trig  Free 5 57500000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
£.81000000 GHz
Ref 20 dBm #Atten 20 dB
#Samp | | I T Stop Freq
5.54000000 GHz
Log < | | | _
10 P R R Ry e L A O A AU TR
dB/ =l A © CF Step
Offst 1T 3.00000000 MHz
dB T ]
| | Freq Offset
Center 5.825 00 GHz Span 30 MHz || 100000000 Hz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1 ms (1001 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
17.6286 MHz xdB 250043
Transtnit Freq Error -42.061 kHz
¥ dB Bandwidth 20,900 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5745 9.6
Mid 5785 9.5
High 5825 9.3
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820
RESULTS

DATE: July 17, 2013
IC: 2703C-D820

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 22.0 17.6 -1.00
Mid 5785 22.0 17.6 -1.00
High 5825 22.0 17.6 -1.00
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit (PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 30.00 29.46 35.46 29.46 17.00 | 17.00 17.00
Mid 5785 30.00 29.46 35.46 29.46 17.00 | 18.00 17.00
High 5825 30.00 29.46 35.46 29.46 17.00 | 17.00 17.00

| Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 14.83 15.04 29.46 -14.42
Mid 5785 15.71 15.92 29.46 -13.54
High 5825 14.88 15.09 29.46 -14.37
PPSD Results
Channel | Frequency | Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 5.25 5.46 17.00 -11.54
Mid 5785 5.12 5.33 17.00 -11.67
High 5825 1.05 1.26 17.00 -15.74
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilenf 16:10:35 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A& k2 2202 MHz
Band Pwr  14.828 dBm

#iwg

Center Freq
£.74500000 GHz

Log

[ &

10

dB/
Offst

Start Freqg
572750000 GHz

11

dB

Stop Freq
£ 76250000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5.748 328 GHz
573398 GHz

22.02 MHz

Amplitude
526 dBm
-19.10 dBm
14832 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 MID CH

e Agilenf 16:14:24 Jul 10,2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A& hlk2 2205 MHz
Band Pwr 15709 dBm

#iwg |

Center Freq
£.78500000 GHz

Log [

10
dB/

Offst

Start Freqg
576750000 GHz

11

dB

Stop Freq
£.80250000 GHz

#PAvyg

CF Step
350000000 MHz
Ao hdan|

Center 5.785 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
572202 GHz
577395 ¢Hz

22.05 MHz

Amplitude
512 dBm
-18.77 dBm
1671 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

@ Agilent 16:17:49 Jul 10,2013 R T |Freg/Channel
& MkrZ 21.96 MHz Contor F
u enter Freq
Ref 20 dBm #Atten 20 dB Band Pwr 14.881 dBm 5 57500000 GHz
#iug |
Log |
10 Start Freq
dB/ 580750000 GHz
Offst ¢ o
T
B Stop Freq
- 5.84260000 GHz
CF Step
. 3.50000000 MHz
#PAvg Auto I

Lian
Center 5.825 00 GHz Span 35 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5525 00 GHz 105 dBm
R 1) Freq 521402 GHz -7 .59 dBm ‘ i
i 1) Fraq 2186 hiHz -3.05 dB OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1. 802.11n HT40 MODE IN THE 5.8 GHz BAND

9.1.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.1.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.3
High 5795 40.1

Page 223 of 512
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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 Verification Services Inc.




REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 11:06:40 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkl 4030 MHz
0.19 dB

#Feak

Center Freq
575500000 GHz
Start Freqg
573000000 GHz
Stop Freq
578000000 GHz

dBm

#PAvyg

CF Step
5.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA
off):

FTun

#Swp

Center 5.755 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 50 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

BANDWIDTH HIGH CH

e Agilenf 16:35:29 Jul 10,2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 (B

A Mkl 4010 MHz
-0.107 dB

#Feak

Center Freq
579500000 GHz
Start Freqg
577000000 GHz

dBm

#PAvyg
100

Stop Freq
582000000 GHz

CF Step
5.00000000 MHz
Ao hdan|

M1 s2
S3 F§

AA

off):
FTun

#Swp

Center 5.795 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 50 MHz
#Sweep 100 ms (1001 pts)

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 35.572
High 5795 36.505
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilenf 13:48:45 Jul 10, 2013

E T |Fre§fChanneI |

Ch Freg

5,755 GHz

Trig

Occupied Bandwidth

Averages: 100

Free

Center Freq
£.76500000 GHz

Ref 20 dBm

#Atten 20 (B

#Samp)|

R T T T e[

Start Freqg
570500000 GHz

Stop Freq
£.80500000 GHz

Center 5.755 0 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz

Sweep 1 ms (1001 pts)

CF Step
10.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Transrit Freg Errar
¥ dB Bandwidth

Occupied Bandwidth

35.5716 MHz

-8.458 kHz
37.778 MHz*

Occ BYWY % Pwr

X

dB

99.00 %
-26.00 dB

Signal Track

On Oiff
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH
@ Agilent 13:04:06 Jul 10,2013 R T |FrequhanneI |

I |
ChFreq 5795 GHz Tig_Free | . %ggéggu': r;quz
Oceupied Bandwidth I |
| Start Freq
574500000 GHz

Ref 20 dBm #Atten 20 dB
#Samp | I Stop Freq
e S H e
dB/ =3 © CF Step
Offst 10.0000000 MHz
T NI YR T o L] Auto Man
(IB ...... i . i i a0 i AN |
| | | | — Il Freq Offset
Center 5.795 0 GHz Span 100 MHz || 000000000 Hz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
36.5051 MHz xdB 250043
Transtnit Freq Error 5.999 kHz
¥ dB Bandwidth 38.652 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5755 8.7
Mid 5795 8.7
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5755 40.1 35.5 -1.00
High 5795 40.1 35.5 -1.00
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
High 5795 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 14.24 14.45 30.00 -15.55
High 5795 15.29 15.50 30.00 -14.50

PPSD Results

Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 1.36 1.57 17.00 -15.43
High 5795 2.40 2.61 17.00 -14.39
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilenf 16:24:36 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A hikr2 403 MHz
Band Pwr  14.240 dBm

#iwg

Center Freq
£.76500000 GHz

Log

10

dB/
Offst

Start Freqg
572500000 GHz

11

dB

Stop Freq
578500000 GHz

#PAvyg

CF Step
£.00000000 MHZ
Ao hdan|

Center 5.755 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker
1R 1
14 (1)
2R 1
24 (1)

Trace

X Puxis
5.7568 5 GHz
0 Hz
57348 GHz
40.3 MHz

Amplitude
1.36 dBm
0.00 dB
-24.23 dBm
14.24 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

—

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

e Agilenf 16:41:12 Jul 10,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A hkr2 401 MHz
Band Pwr 1529 dBm

#iwg

Center Freq
£.79500000 GHz

Log

10
dB/

Offst

Start Freqg
576500000 GHz

11

dB

Stop Freq
£.82500000 GHz

#PAvyg

CF Step
F.00000000 tMHZ
Ao hdan|

Center 5.795 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 1 ms {601 pts)

Marker Trace
1 (1
2R 1
24 1

X Axiz
5.788 2 GHz
57750 GHz

40.1 MHz

Amplitude
240 dBm
-21.05 dBm
156.20 dBm

Frag Offset
0.00000000 Hz

Signal Track
On Oiff

—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1. 802.11ac HT20 MODE IN THE 5.8 GHz BAND

9.1.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.1.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 21.8
Mid 5785 21.8
High 5825 21.8
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DATE: July 17, 2013
IC: 2703C-D820

REPORT NO: 13U15420-4
FCC ID: ZNFD820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 11:22:51 Jul 10, 2013 R T |Freg/Channel

A Mkel 21.84 MHz Cortor F
Ref 20 dBm #Atten 20 dB 0.30 dB enter Freq
4P sk 5.74500000 GHz
Start Freqg
5.73000000 GHz
Stop Freq
5.76000000 GHz

(IB;II CF Step
. 3.00000000 MHz
#PAvyg Auto Mar|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

ol Signal Track

FTun
#Swp On Off

Span 30 MHz
#Sweep 100 ms (1001 pts)

Center 5.745 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

BANDWIDTH MID CH
- Agilent 11:35:42 Jul 10,2013 R T [FregiChannel |

A MErT 21.78 MHz Conter F
Ref 20 dBm #Atten 20 dB -0.17 dB enter Fredq
#Feak 5.78500000 GHz
Start Freqg
577000000 GHz
Stop Freq
5.80000000 GHz

(IB;II CF Step
. 3.00000000 MHz
#PAvyg Auto flan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): '
ETun Signal Track
On Oiff

#Swp
Span 30 MHz ‘
#Sweep 100 ms (1001 pts)

Center 5.785 00 GHz

#Res BW 200 kHz #VBW 620 kHz
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 11:32:01 Jul 10, 2013 R T |Freq/Channel

A kel 21.84 MHz Conter F

4 enter -red
Ref 20 dBm #Atten 20 (B -0.36 dB
#Paak 5.82500000 GHz
Log
10 Start Freg
dB/ £.81000000 GHz
Offst
11
dB Stop Freq
DI £.84000000 5Hz

259

dBm ¢ & CF Step

) 3.00000000 MHz

#PAvg Auto [EN

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

aff): .

ETun Signal Track

#Swp On Off

Center 5.825 00 GHz Span 30 MHz ‘
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 ps)
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.662
Mid 5785 17.674
High 5825 17.741
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 13:56:47 Jul 10,2013 R T [FregiChannel |

Center Freq
£.74500000 GHz

Ch Freg 5.745 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
573000000 GHz

Ref 20 dBm #Atten 20 (B
#Samp Stop Freq
£.75000000 GHz

CF Step
3.00000000 MHz
0 l|Auta flan|

1 | iy
| Freq Offset

Center 5.745 00 GHz Span 30 MHz |[ 200000000 Hz
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1 ms (1001 pts)

; ; Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

17.6624 MHz xdB 26005

Transrit Freg Errar 2.928 kHz
% dB Bandwidth 21.015 MHz*

BANDWIDTH MID CH
- Agilent 14:02:54 Jul 10, 2013 E T |Fre§fChanne| I

Center Freq
£.78500000 GHz

Ch Freg 5.785 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Start Freqg
577000000 GHz

Ref 20 dBm #Atten 20 (B
#Samp I Stop Freq
| | £.80000000 5Hz

"
CF Step
3.00000000 MHz
||Auta hdan|

1 T o vkl
Freq Offset
0.00000000 Hz

Center 5.785 00 GHz Span 30 MHz
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1 ms (1001 pts)

; - Signal Track
Occupied Bandwidth Occ BWY % Puwr 93.00 % [lon off

17.6741 MHz xdB 26005

Transrit Freg Errar 127 653 kHz
% dB Bandwidth 20.958 MHz*
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

BANDWIDTH HIGH CH

e Agilent 14:04:42 Jul 10, 2013

E T |FrequhanneI |

Ch Freg

Oceupied Bandwidth

6.826 GHz

Trig  Free

Averages: 100 I

Ref 20 dBm

#Atten 20 (B

#Samp)

Log

10

Center Freq
552500000 GHz

Start Freq
£.81000000 GHz

Stop Freq
£.84000000 GHz

ik

dB/ >

dB i

Center 5.825 00 GHz
#Res BW 510 kHz

#VBW 1.6 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

CF Step
3.00000000 MHz
uto Man

Freq Offset
0.00000000 Hz

Transtnit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.7407 MHz

15.504 kHz
20,871 MHz™

Occ BYWY % Pwr

99.00 %

xdB  -26.00dB

Signal Track
On oiff
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.1.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5745 9.6
Mid 5785 9.5
High 5825 9.2
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 21.8 17.7 -1.00
Mid 5785 21.8 17.7 -1.00
High 5805 21.8 17.7 -1.00
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD| PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 30.00 29.47 35.47 29.47 17.00 | 17.00 17.00
Mid 5785 30.00 29.47 35.47 29.47 17.00 | 17.00 17.00
High 5805 30.00 29.47 35.47 29.47 17.00 | 17.00 17.00

| Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 13.76 13.97 29.47 -15.50
Mid 5785 13.76 13.97 29.47 -15.50
High 5805 13.75 13.96 29.47 -15.51
PPSD Results
Channel | Frequency | Chain 0 [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 3.86 4.07 17.00 -12.93
Mid 5785 4.88 5.09 17.00 -11.91
High 5805 3.54 3.75 17.00 -13.25
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013

IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

- Agilen 16:48:24 Jul 10, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A& hiki2 2184 MHz
Band Pwr 13.76 dBm

#iwg

Center Freq
£.74500001 GHz

Log

10

dB/
Offst

Start Freqg
572750001 GHz

11

dB

Stop Freq
£ 76250001 GHz

#PAvyg

CF Step
572750001 GHz
Auto hdan|

Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 35 MHz
Sweep 1 ms {601 pts)

Marker
1 1
2R 1
24 (1

Trace

X Axis
5.742 00 GHz
5734038 GHz

21.84 MHz

Amplitude
286 dBm
777 dBm
1276 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Oiff

OUTPUT POWER AND PPSD, Chain 0 MID CH

- Agilent 16:50:36

Jul 10,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A& hiki2 2178 MHz
Band Pwr 13.76 dBm
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

- Agilent 16:52:16 Jul 10, 2013 R T |Freq/Channel
& MkrZ 21.84 MHz Contor F
u enter Freq
Ref 20 dBm #Atten 20 dB Band Pwr 13.75 dBm 5 57500000 GHz
g
Log o
10 Start Freq
dB/ 580750000 GHz
Offst 4 R
T
B Stop Freq
) - 5.84260000 GHz
CF Step
. 572750001 GHz
#PAvg Auto [EN

Center 5.825 00 GHz Span 35 MHz Freq Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts) 000000000 Hz
hater Trace Type X Az Amplitude
1 1) Fraq 5822 7E GHz 364 dBm
R 1) Freq 521408 GHz -2062 dBm ‘ i
i 1) Fraq 2184 hiHz 13.75 dBm OnSIQnal Tra%{ﬁ
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2. 802.11ac HT40 MODE IN THE 5.8 GHz BAND

9.2.1. Test Methodology

FCC KDB 644545 D02( Alternative Guidance for 802 11ac V01) was followed to test 5.8GHz
DTS band under UNII band.

9.2.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.0
High 5795 40.1
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 11:43:34 Jul 10, 2013
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0.95 dB

#Feak

Center Freq
575500000 GHz
Start Freqg
573000000 GHz
Stop Freq
578000000 GHz

dBm

#PAvyg

CF Step
5.00000000 MHz
Ao hdan|

V1 s2
S3 FC

AA
off):

FTun
#Swp

Center 5.755 00 GHz
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#VBW 1.2 MHz #Sweep 100 ms (1001 pts)
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Signal Track
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#Swp
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Frag Offset
0.00000000 Hz

Signal Track
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—
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 34.799
High 5795 35.566
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:13:50 Jul 10, 2013

E T |Fre§fChanneI |

Ch Freg 5.755 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I

Center Freq
£.76500000 GHz

Start Freqg

Ref 20 dBm #Atten 20 (B

5.70500000 GHz

#Samp)| |

A
R

Stop Freq
£.80500000 GHz
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dB

}i Freq Offset

Center 5.755 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz
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10.0000000 MHz

0.00000000 Hz

CF Step

filan|

Sweep 1 ms (1001 pts)

Occupied Bandwidth
34.7986 MHz

183,781 kHz
37.207 MHz*

Transrit Freg Errar
¥ dB Bandwidth

Occ BYWY % Pwr
¥ dB

99.00 %
-26.00 dB
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Signal Track

Off
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BANDWIDTH HIGH CH

@ Agilent 14:16:08 Jul 10,2013 R T |FrequhanneI |
[ |
" Center Freq
Ch Freg 5.795 GHz Trig  Free 5 79500000 GHz
Oceupied Bandwidth Averages: 100 I
| Start Freq
£.74500000 GHz
Ref 20 dBm #Atten 20 dB
#Samp Stop Freq
5.54500000 GHz
Log > &
10 PR LPS S W | AL IR LT Mt Y o
dB/ 5 ra CF Step
Offst 10.0000000 MHz
1 | il ] Auta Ian
dB Lihyn o A SMIN e i L T ST | | —
] I T I— Freq Offset
Center 5.795 0 GHz Span 100 MH || 000000000 Hz
#Res BW 910 kHz #VBW 2.7 MHz Sweep 1 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |lfon off
35.5656 MHz xdB 250043
Transtnit Freq Error B7.891 kHz
¥ dB Bandwidth 37.887 MHz*
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REPORT NO: 13U15420-4

FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

9.2.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 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 5755 8.7
Mid 5795 8.6
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REPORT NO: 13U15420-4 DATE: July 17, 2013
FCC ID: ZNFD820 IC: 2703C-D820

9.2.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting antennas with
directional gain up to 23 dBi without any corresponding reduction in the transmitter peak output
power or peak power spectral density. For fixed, point-to-point U-NII transmitters that employ a
directional antenna gain greater than 23 dBi, a 1 dB reduction in peak transmitter power and
peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi would be
required. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is professionally installed, the
installer, is responsible for ensuring that systems employing high gain directional antennas are
used exclusively for fixed, point-to-point operations.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15420-4
FCC ID: ZNFD820

DATE: July 17, 2013
IC: 2703C-D820

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5755 40.0 35.6 -1.00
High 5795 40.0 35.6 -1.00
Limits
Channel | Frequency| FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00
High 5795 30.00 30.00 36.00 30.00 | 17.00 | 17.00 17.00

Duty Cycle CF (dB)| 0.21

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 [ Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 12.94 13.15 30.00 -16.85
High 5795 12.88 13.09 30.00 -16.91

PPSD Results

Channel | Frequency [ Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 0.30 0.51 17.00 -16.49
High 5795 0.17 0.38 17.00 -16.62
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