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Section 1: Overview

The samples were assessed against the tests detailed in section 3 under the requirements of the following
specifications:

Specifications:

CFRA47 Part 15.407

Measurements were made in accordance with
e ANSIC63.10:2013
e KDB 789033 D02 General UNII Test Procedures New Rules v01
e KDB 662911 D01 Multiple Transmitter Output
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Section 2: Assessment Information

2.1 General
This report contains an assessment of an apparatus against Electromagnetic Compatibility Standards based upon tests
carried out on the samples submitted. The testing was performed by and for the use of Cisco systems Inc:

With regard to this assessment, the following points should be noted:
a) The results contained in this report relate only to the items tested and were obtained in the period between the

date of the initial assessment and the date of issue of the report. Manufactured products will not necessarily

give identical results due to production and measurement tolerances.

b) The apparatus was set up and exercised using the configuration and modes of operation defined in this report
only.

c) Where relevant, the apparatus was only assessed using the susceptibility criteria defined in this report and the
Test Assessment Plan (TAP).

d) All testing was performed under the following environmental conditions:
Temperature 15°C to 35°C (54°F to 95°F)
Atmospheric Pressure  860mbar to 1060mbar (25.4" to 31.3")
Humidity 10% to 75*%

e) All AC testing was performed at one or more of the following supply voltages:

110V 60 Hz (+/-20%)

Units of Measurement

The units of measurements defined in the appendices are reported in specific terms, which are test dependent. Where
radiated measurements are concerned these are defined at a particular distance. Basic voltage measurements are
defined in units of [dBuV]
As an example, the basic calculation for all measurements is as follows:

Emission level [dBuV] = Indicated voltage level [dBuV] + Cable Loss [dB] + Other correction factors [dB]
The combinations of correction factors are dependent upon the exact test configurations [see test equipment lists for
further details] and may include:-

Antenna Factors, Pre Amplifier Gain, LISN Loss, Pulse Limiter Loss and Filter Insertion Loss..

Note: to convert the results from dBuV/m to uV/m use the following formula:-

Level in uV/m = Common Antilogarithm [(X dBuV/m)/20] = Y uV/m
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Measurement Uncertainty Values

CISCO

voltage and power measurements

+2dB

conducted EIRP measurements

+1.4dB

radiated measurements

+3.2dB

frequency measurements

+2410-7

temperature measurements

*0.54°

humidity measurements

+2.3%

DC and low frequency measurements

+2.5%

Where relevant measurement uncertainty levels have been estimated for tests performed on the apparatus. This
uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a

coverage factor of k=2.

Radiated emissions (expanded uncertainty, confidence interval 95%)

30 MHz - 300 MHz +/-3.8 dB
300 MHz - 1000 MHz +/-4.3 dB
1 GHz - 10 GHz +/-4.0 dB
10 GHz - 18GHz +/-8.2dB
18GHz - 26.5GHz +/-4.1dB
26.5GHz - 40GHz +/-3.9dB

Conducted emissions (expanded uncertainty, confidence interval 95%)

30 MHz — 40GHz +/-0.38 dB

A product is considered to comply with a requirement if the nominal measured value is below the limit line. The product
is considered to not be in compliance in case the nominal measured value is above the limit line.

This report must not be reproduced except in full, without written approval of Cisco Systems.
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2.2 Date of testing
07-Jul-15 - 08-Aug-15
2.3 Report Issue Date
02-November-2015

CISCO

Cisco uses an electronic system to issue, store and control the revision of test reports. This system is called the
Engineering Document Control System (EDCS). The actual report issue date is embedded into the original file on
EDCS. Any copies of this report, either electronic or paper, that are not on EDCS must be considered uncontrolled.

2.4 Testing facilities

This assessment was performed by:

Testing Laboratory

Cisco Systems, Inc.,
125 West Tasman Drive
San Jose, CA 95134, USA

Registration Numbers for Industry Canada

Cisco System Site Address Site Identifier
Building P, 10m Chamber 125 West Tasman Dr Company #: 2461N-2
San Jose, CA 95134
Building P, 5m Chamber 125 West Tasman Dr Company #: 2461N-1
San Jose, CA 95134
Building I, 5m Chamber 285 W. Tasman Drive Company #: 2461M-1
San Jose, California 95134

Test Engineers

Jose Aguirre

2.5 Equipment Assessed (EUT)
AIR-CAP3702P-B-K9
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2.6 EUT Description

The AIR-CAP3702P-B-K9 Cisco Aironet 802.11ac Radio supports the following modes of operation. The modes are
further defined in the radio Theory of Operation. The modes included in this report represent the worst case data for all
modes.

802.11n/ac - Non HT/VHT20, One Antenna, 6 to 54 Mbps
802.11n/ac - Non HT/VHT20, Two Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT20, Three Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT20, Four Antennas, 6 to 54 Mbps

802.11n/ac - Non HT/VHT20 Beam Forming, Two Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT20 Beam Forming, Three Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT20 Beam Forming, Four Antennas, 6 to 54 Mbps

802.11n/ac - HT/VHT20, One Antenna, MO to M7
802.11n/ac - HT/VHT20, Two Antennas, MO to M7
802.11n/ac - HT/VHT20, Two Antennas, M8 to M15
802.11n/ac - HT/VHT20, Three Antennas, MO to M7
802.11n/ac - HT/VHT20, Three Antennas, M8 to M15
802.11n/ac - HT/VHT20, Three Antennas, M16 to M23
802.11n/ac - HT/VHT20, Four Antennas, MO to M7
802.11n/ac - HT/VHT20, Four Antennas, M8 to M15
802.11n/ac - HT/VHT20, Four Antennas, M16 to M23

802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, M0 to M7
802.11n/ac - HT/VHT20 Beam Forming, Two Antennas, M8 to M15
802.11n/ac - HT/VHT20 Beam Forming, Three Antennas, MO to M7
802.11n/ac - HT/VHT20 Beam Forming, Three Antennas, M8 to M15
802.11n/ac - HT/VHT20 Beam Forming, Three Antennas, M16 to M23
802.11n/ac - HT/VHT20 Beam Forming, Four Antennas, M0 to M7
802.11n/ac - HT/VHT20 Beam Forming, Four Antennas, M8 to M15
802.11n/ac - HT/VHT20 Beam Forming, Four Antennas, M16 to M23

802.11n/ac - HT/VHT20 STBC, Two Antennas, MO to M7
802.11n/ac - HT/VHT20 STBC, Three Antennas, MO to M7
802.11n/ac - HT/VHT20 STBC, Four Antennas, MO to M7

802.11n/ac - Non HT/VHT40 Duplicate, One Antenna, 6 to 54 Mbps
802.11n/ac - Non HT/VHT40 Duplicate, Two Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT40 Duplicate, Three Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT40 Duplicate, Four Antennas, 6 to 54 Mbps

802.11n/ac - HT/VHT40, One Antenna, MO to M7
802.11n/ac - HT/VHT40, Two Antennas, MO to M7
802.11n/ac - HT/VHT40, Two Antennas, M8 to M15
802.11n/ac - HT/VHT40, Three Antennas, MO to M7
802.11n/ac - HT/VHT40, Three Antennas, M8 to M15
802.11n/ac - HT/VHT40, Three Antennas, M16 to M23
802.11n/ac - HT/VHT40, Four Antennas, MO to M7
802.11n/ac - HT/VHTA40, Four Antennas, M8 to M15
802.11n/ac - HT/VHT40, Four Antennas, M16 to M23

802.11n/ac - HT/VHT40 Beam Forming, Two Antennas, MO to M7
802.11n/ac - HT/VHT40 Beam Forming, Two Antennas, M8 to M15
802.11n/ac - HT/VHT40 Beam Forming, Three Antennas, MO to M7
802.11n/ac - HT/VHT40 Beam Forming, Three Antennas, M8 to M15
802.11n/ac - HT/VHT40 Beam Forming, Three Antennas, M16 to M23
802.11n/ac - HT/VHT40 Beam Forming, Four Antennas, MO to M7
802.11n/ac - HT/VHT40 Beam Forming, Four Antennas, M8 to M15
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802.11n/ac - HT/VHT40 Beam Forming, Four Antennas, M16 to M23

802.11n/ac - HT/VHT40 STBC, Two Antennas, MO to M7
802.11n/ac - HT/VHT40 STBC, Three Antennas, MO to M7
802.11n/ac - HT/VHT40 STBC, Four Antennas, MO to M7

802.11n/ac - Non HT/VHT80 Duplicate, One Antenna, 6 to 54 Mbps
802.11n/ac - Non HT/VHT80 Duplicate, Two Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHT80 Duplicate, Three Antennas, 6 to 54 Mbps
802.11n/ac - Non HT/VHTB80 Duplicate, Four Antennas, 6 to 54 Mbps

802.11n/ac - HT/VHT80, One Antenna, MO to M7
802.11n/ac - HT/VHT80, Two Antennas, MO to M7
802.11n/ac - HT/VHT80, Two Antennas, M8 to M15
802.11n/ac - HT/VHT80, Three Antennas, MO to M7
802.11n/ac - HT/VHT80, Three Antennas, M8 to M15
802.11n/ac - HT/VHT80, Three Antennas, M16 to M23
802.11n/ac - HT/VHT80, Four Antennas, MO to M7
802.11n/ac - HT/VHT80, Four Antennas, M8 to M15
802.11n/ac - HT/VHT80, Four Antennas, M16 to M23

802.11n/ac - HT/VHT80 Beam Forming, Two Antennas, MO to M7
802.11n/ac - HT/VHT80 Beam Forming, Two Antennas, M8 to M15
802.11n/ac - HT/VHT80 Beam Forming, Three Antennas, M0 to M7
802.11n/ac - HT/VHT80 Beam Forming, Three Antennas, M8 to M15
802.11n/ac - HT/VHT80 Beam Forming, Three Antennas, M16 to M23
802.11n/ac - HT/VHT80 Beam Forming, Four Antennas, MO to M7
802.11n/ac - HT/VHT80 Beam Forming, Four Antennas, M8 to M15
802.11n/ac - HT/VHT80 Beam Forming, Four Antennas, M16 to M23

802.11n/ac - HT/VHT80 STBC, Two Antennas, MO to M7
802.11n/ac - HT/VHT80 STBC, Three Antennas, MO to M7
802.11n/ac - HT/VHT80 STBC, Four Antennas, MO to M7

The following antennas are supported by this product series.
The data included in this report represent the worst case data for all antennas.

Frequency

2.4/5
GHz

Antenna
Antenna Gain >30
Gain degrees
Part Number Antenna Type [CLD) (dBi)
AIR-ANT2524DB-R Dual-resonant black dipole 2/4 NA
AIR-ANT2524DW-R Dual-resonant white dipole 2/4 NA
AIR-ANT2524DG-R Dual-resonant gray dipole 2/4 NA
Dual-resonant ceiling mount NA
AIR-ANT2524V4C-R omni (4-pack) 2/4
AIR-ANT2544V4M-R8 | Dual-resonant omni (4-pack) 3/2 1
AIR-ANT2544V4M-R | Dual-resonant omni (4-pack) 4/4 1
Dual-resonant "directional” 3
AIR-ANT2566P4W-R antenna (4-pack) 6/6
Dual-Band 3
Polarization-Diverse
AIR-ANT2566D4M-R Directional Array 6/6
AIR-ANT2547V-N Dual Band Omni 4/7 -7
Dual-resonant cross-pol -7
AIR-ANT2513P4M-N | "directional" antenna (4-pack) 13/183
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Section 3: Result Summary

3.1 Results Summary Table

Conducted emissions

Basic Standard | Technical Requirements / Details Result

FCC 15.407 99% & 26 dB Bandwidth:

The 99% occupied bandwidth is the frequency bandwidth such that, below its lower
and above its upper frequency limits, the mean powers are each equal to 0.5% of the
total mean power of the given emission. There is no limit for 99% OBW.

Pass
The 26 dB emission is the width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower
frequencies) that are attenuated by 26 dB relative to the maximum level measured in
the fundamental emission.

FCC 15.407 Output Power:
15.407: (i) For an outdoor access point operating in the band 5.15-5.25 GHz, the
maximum conducted output power over the frequency band of operation shall not
exceed 1 W provided the maximum antenna gain does not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the maximum
conducted output power shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle
above 30 degrees as measured from the horizon must not exceed 125 mW (21 p
ass
dBm).
(i) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. If transmitting antennas
of directional gain greater than 6 dBi are used, the maximum conducted output
power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

FCC 15.407 Power Spectral Density:

15.407 The maximum power spectral density shall not exceed 17 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 maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

Pass

FCC 15.407 Conducted Spurious Emissions / Band-Edge:
For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the Pass
5.15-5.25 GHz band shall not exceed an EIRP of -27dBm/MHz.

FCC 15.407 Restricted band:
Egg 122282 Unwanted emissions falling within the restricted bands, as defined in FCC 15.205 (a) | Pass
must also comply with the radiated emission limits specified in FCC 15.209 (a).
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Radiated Emissions (General requirements)

Basic Standard Technical Requirements / Details Result
FCC 15.209 TX Spurious Emissions:
FCC 15.205

Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the filed strength limits
table in this section.

Pass

FCC 15.207 AC conducted Emissions:

Except when the requirements applicable to a given device state otherwise, for any
radio apparatus equipped to operate from the public utility AC power supply, either
directly or indirectly (such as with a battery charger), the radio frequency voltage of | Pass
emissions conducted back onto the AC power lines in the frequency range of 0.15
MHz to 30 MHz shall not exceed the limits shown in the table in these sections. The
more stringent limit applies at the frequency range boundaries.

* MPE calculation is recorded in a separate report

Page No: 10 of 78

This document is uncontrolled. Please refer to the electronic copy within EDCS for the most up to date version.
Cisco Systems, Inc. Company Confidential



RadioTest Report No: EDCS - 1518133
CISCO

Section 4: Sample Details

Note: Each sample was evaluated to ensure that its condition was suitable to be used as a test sample prior to the
commencement of testing.
4.1 Sample Details

Sample . . Hardware Firmware Software Serial
No. Equipment Details Manufacturer Rev. Rev. Rev. Number
S01 AIR-CAP3702P-B-K9 Cisco Systems V02 AP3G2-KOW7-M 10S 15.3 FTX1850R0F5
S02* AIR-PWR-C Meanwell A0 NA NA EB46E93226

(*) S02 and S04 are support equipment Power supplies for EUT S01 and S03

4.2 System Details

System # Description Samples
1 AIR-SAP3702P-B-K9 (EUT) S01
2 AIR-PWR-C (Support power supply) S02

4.3 Mode of Operation Details

Modei## Description Comments
1 Continuous Transmitting | Continuous Transmitting

All measurements were made in accordance with
e ANSI C63.10:2013
e KDB 789033 D02 General UNII Test Procedures New Rules v01
e KDB 662911 D01 Multiple Transmitter Output
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Appendix A: Emission Test Results

Conducted Test Setup Diagram

2.4G-2.5G
Notch Filter

2-way RF Notch Filter

5.15G-5.35G

Spectrum

— Splitter [
Combiner

Analyzer Switch

Notch Filter

5.47G-5.725G

Signal Notch Filter

—1 Circulator

5.725G-5.875G

Generator

Target Maximum Channel Power

RF
Switch

Pass through cable
O

CISCO
4-way [
Spliter | —  DUT
Combiner | |

The following table details the maximum supported Total Channel Power for all operating modes.

Maximum Channel
Power (dBm)
Frequency (MHz)
Operating Mode 5180 5240
Non HT/VHT20, 6 to 54 Mbps 20 20
Non HT/VHT20 Beam Forming, 6 to 54 Mbps 18 20
HT/VHT20, MO to M23, MO to M9 1-0ss 20 22
HT/VHT20 Beam Forming, MO to M23, MO to M9 1-0ss 20 22
HT/VHT20 STBC, MO to M7 20 22
5190 5230
Non HT/VHT40, 6 to 54 Mbps 16 20
HT/VHT40, MO to M23, MO to M9 1-0ss 18 21
HT/VHT40 Beam Forming, MO to M23, MO to M9 1-0ss 18 21
HT/VHT40 STBC, MO to M7 18 21
5210
Non HT/VHTS80, 6 to 54 Mbps 13
HT/VHT80, MO to M23, MO to M9 1-0ss 17
HT/VHT80 Beam Forming, MO to M23, MO to M9 1-0ss 17
HT/VHTS80 STBC, MO to M7 17
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A.1 99% and 26dB Bandwidth

FCC 15.407 The 99% occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission. There is no
limit for 99% OBW.

The 26 dB emission is the width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 26 dB relative to the maximum level
measured in the fundamental emission.

Test Procedure

Ref. ANS| C63.10: 2013 Section 6.9.3

99% BW and EBW (-26dB)
Test Procedure

1. Set the radio in the continuous transmitting mode.

2. Allow the trace to stabilize.

3. Setting the x-dB bandwidth mode to -26dB and OBW power function to 99% within the measurement set up function.
4. Select the automatic OBW measurement function of an instrument to perform bandwidth measurement.

5. Capture graphs and record pertinent measurement data.

Ref. ANSI C63.10: 2013 Section 6.9.3

99% BW and EBW (-26dB)
Test parameters

Span = 1.5 x to 5.0 times OBW

RBW = approx. 1% to 5% of the OBW

VBW = 3 x RBW

Detector = Peak or where practical sample shall be used
Trace = Max. Hold

System Description Samples System under Sup'port
Number test equipment
] EUT S01 1 ]
Support S02 O ¥
Tested By : Date of testing:
Jose Aguirre 07-Jul-15 - 08-Aug-15

Test Result : PASS

See Appendix C for list of test equipment
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Frequency Data Rate | 26dB BW | 99% BW
(MHz) Mode (Mbps) (MHz) (MHz)
5180 Non HT/VHT20, 6 to 54 Mbps 6 22.2 17.7
HT/VHT20, MO to M23, MO to M9 1-Oss mO0 22.5 18.2
cia Non HT/VHT40, 6 to 54 Mbps 6 43.2 36.6
HT/VHT40, MO to M23, MO to M9 1-Oss mO 42.1 36.5
5210 Non HT/VHT80, 6 to 54 Mbps 6 87.6 76.4
HT/VHT80, MO to M23, MO to M9 1-0ss mOx1 83.2 76.8
=530 Non HT/VHTA40, 6 to 54 Mbps 6 42.9 36.8
HT/VHT40, MO to M23, MO to M9 1-0Oss mO0 42.0 36.6
24 Non HT/VHT20, 6 to 54 Mbps 6 22.5 17.8
HT/VHT20, MO to M23, MO to M9 1-0ss mO0 22.6 18.2
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26dB / 99% Bandwidth, 5180 MHz, Non HT/VHTZ20, 6 to 54 Mbps
Fﬁ Keysight Spectrum Analyzer - Occupied BW [E=n ===

g RL RF 500 DC [ SENSE:INT] | A\ALIGN OFF |05:34:01 AM Jul 19, 2015
Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None Frequency
—»— 1rig: Free Run
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.01 dB
Ref 20.00 dBm

Center Freq
6.180000000 GHz

Center 5.18 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 5s

Occupied Bandwidth Total Power 24.5 dBm
17.747 MHz

Transmit Freq Error -70.969 kHz OBW Power 99.00 %
x dB Bandwidth 22.26 MHz x dB -26.00 dB

IM SG STATUS

26dB / 99% Bandwidth, 5180 MHz, HT/VHT20, MO to M23, MO to M9 1-Oss

ri Keysight Spectrum Analyzer - Occupied BW [ |
( RF c [ SENSE:INT] [ A\ALIGN OFF |09:50:10 PM1ul 19,2015

Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None Frequency
Trig: Free Run

——
#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.01 dB
Ref 20.00 dBm

Center Freq
5.180000000 GHz

Center $.18 GHz
#Res BW 1 MHz #/BW 3 MHz

Occupied Bandwidth Total Power 24.7 dBm

18.157 MHz

Transmit Freq Error 12.842 kHz OBW Power 99.00 %
x dB Bandwidth 22.27 MHz x dB -26.00 dB

IM SG STATUS

26dB / 99% Bandwidth, 5190 MHz, Non HT/VHT40, 6 to 54 Mbps
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ri Keysight Spectrum Analyzer - Occupied BW = ==
g RL RF 500 DC [ SENSE:INT] [ A\ALIGN OFF [11:33:27 AM Jul 19, 2015
Center Freq: 5.190000000 GHz Radio Std: None Frequency
—w Trig: Free Run
#FGain:Low #Atten: 12dB Radio Device: BTS

Center Freq 5.19

Ref Offset 14.01 dB
Ref 20.00 dBm

Center Freq
5.190000000 GHz

#VBW 3 MHz

Occupied Bandwidth Total Power 21.4 dBm
36.592 MHz

Transmit Freq Error -72.528 kHz OBW Power 99.00 %

x dB Bandwidth 43.22 MHz x dB -26.00 dB

IM SG STATUS

26dB / 99% Bandwidth, 5190 MHz, HT/VHT40, MO to M23, MO to M9 1-0ss
BE Keysight Spectrum Analyzer - Occupied BW

B
RE c [ SENSE:INT] [ A\ALIGN OFF [03:32:38 AM Jul 20, 2015

Center Freq 5.190000000 GHz Center Freq: 5.190000000 GHz Radio Std: None Frequency
Trig: Free Run

——
#FGain:Low #Atten: 14 dB Radio Device: BTS

Ref Offset 14.01 dB
Ref 20.00 dBm

CenterFreq
5.190000000 GHz

Center 5.19 GHz
#Res BW 1 MHz #/BW 3 MHz

Occupied Bandwidth Total Power 23.3 dBm

36.505 MHz Freq Offset
Transmit Freq Error 45.404 kHz OBW Power 99.00 % Wk
x dB Bandwidth 42.07 MHz x dB -26.00 dB

STATUS 3 Align Now, All required

26dB / 99% Bandwidth, 5210 MHz, Non HT/VHTS80, 6 to 54 Mbps
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ri Keysight Spectrum Analyzer - Occupied BW = ==
g RL RF 500 DC [ SENSE:INT] [ A\ALIGN OFF [05:13:45 PMJul 19, 2015
Center Freq: 5.210000000 GHz Radio Std: None Frequency
—w Trig: Free Run
#FGain:Low #Atten: 10dB Radio Device: BTS

Center Freq 5.21

Ref Offset 14.01 dB
Ref 20.00 dBm

Center Freq
5.210000000 GHz

#VBW 3 MHz

Occupied Bandwidth Total Power 20.5 dBm
76.414 MHz

Transmit Freq Error 29.261 kHz OBW Power 99.00 %

x dB Bandwidth 87.62 MHz x dB -26.00 dB

IM SG STATUS

26dB / 99% Bandwidth, 5210 MHz, HT/VHT80, MO to M23, MO to M9 1-0ss
BE Keysight Spectrum Analyzer - Occupied BW = ==
( RF c [ SENSE:INT] [ MALIGN OFF | 08:56:30 AM Jul 20, 2015
Center Freq 5.210000000 GHz Center Freq: 5.210000000 GHz Radio Std: None Frequency
Trig: Free Run

——
#FGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 14.01 dB
Ref 20.00 dBm

CenterFreq
5.210000000 GHz

Center 5.21 GHz
#Res BW 1 MHz #/BW 3 MHz

Occupied Bandwidth Total Power 22.3 dBm

76.778 MHz Freq Offset

Transmit Freq Error -49.719 kHz OBW Power 99.00 % Wk
x dB Bandwidth 83.25 MHz x dB -26.00 dB

IMSG STATUS

26dB / 99% Bandwidth, 5230 MHz, Non HT/VHT40, 6 to 54 Mbps
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ri Keysight Spectrum Analyzer - Occupied BW = ==
g RL RF 500 DC [ SENSE:INT] [ A\ALIGN OFF [02:00:48 PMIul 20, 2015
Center Freq: 5.230000000 GHz Radio Std: None Frequency
—w Trig: Free Run
#FGain:Low #Atten: 14 dB Radio Device: BTS

Center Freq 5.23

Ref Offset 14.27 dB
Ref 20.00 dBm

Center Freq
5.230000000 GHz

#VBW 3 MHz

Occupied Bandwidth Total Power 23.2 dBm
36.812 MHz

Transmit Freq Error -83.402 kHz OBW Power 99.00 %

x dB Bandwidth 54.30 MHz x dB -26.00 dB

IM SG STATUS

26dB / 99% Bandwidth, 5230 MHz, HT/VHT40, MO to M23, MO to M9 1-0ss
BE Keysight Spectrum Analyzer - Occupied BW = ==
( RF c [ SENSE:INT] [ MALIGN OFF [05:41:08 PMJul 20, 2015
Center Freq 5.230000000 GHz Center Freq: 5.230000000 GHz Radio Std: None Frequency
Trig: Free Run

——
#FGain:Low #Atten: 16 dB Radio Device: BTS

Ref Offset 14.27 dB
Ref 20.00 dBm

CenterFreq
5.230000000 GHz

Center 5.23 GHz
#Res BW 1 MHz #/BW 3 MHz

Occupied Bandwidth Total Power 24.0 dBm

36.619 MHz Freq Offset

Transmit Freq Error 51.930 kHz OBW Power 99.00 % Wk
x dB Bandwidth 42.21 MHz x dB -26.00 dB

IMSG STATUS

26dB / 99% Bandwidth, 5240 MHz, Non HT/VHTZ20, 6 to 54 Mbps
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ri Keysight Spectrum Analyzer - Occupied BW

=R

g RL RF 500 DC [ SENSE:INT] [

MALIGN OFF |D9121:21 PMIul 20,2015

Center Freq 5.24 i
Trig: Free Run

——
#IFGain:Low #Atten: 18 dB

Ref Offset 14.3% dB
Ref 20.00 dBm

#VBW 3 MHz

Occupied Bandwidth Total Power

17.777 MHz
Transmit Freq Error -48.237 kHz OBW Power
x dB Bandwidth 22.14 MHz x dB

Center Freq: 5.240000000 GHz

Radio Std: None Frequency

Radio Device: BTS

Center Freq
5240000000 GHz

24.1 dBm

Freq Offset

99.00 % Wl

-26.00 dB

IMSG

STATUS

26dB / 99% Bandwidth, 5240 MHz, HT/VHT20, MO to M23, MO to M9 1-0ss

o]l )

BE Keysight Spectrum Analyzer - Occupied BW
( RF c [ SENSE:INT] |

\ALIGN OFF [01:03:40 AM Jul 21, 2015

Center Freq 5.240000000 GHz a
—m Trig: Free Run
#IFGain:Low #Atten: 18 dB

Center Freq: 5.240000000 GHz

Radio Std: None Frequency

Radic Device: BTS

Ref Offset 14.35 dB
Ref 20.00 dBm

Center 5.24 GHz
#Res BW 1 MHz

#/BW 3 MHz

Occupied Bandwidth Total Power

18.191 MHz
Transmit Freq Error 47.977 kHz OBW Power
x dB Bandwidth 22.36 MHz x dB

CenterFreq
5.240000000 GHz

24.5 dBm

Freq Offset
99.00 % Wk

-26.00 dB

STATUS
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CISCO

A.2 Maximum Conducted Output Power/ Power Spectral Density

15.407 (i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not exceed 6 dBi.
In addition, the maximum power spectral density shall not exceed 17 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 maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. The
maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the horizon must not exceed 125 mW (21
dBm).

(i) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W provided the maximum antenna gain does not exceed 6 dBi. In
addition, the maximum power spectral density shall not exceed 17 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 maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Procedure

Ref. KDB 789033 D02 General UNII Test Procedures New Rules v01
ANSI C63.10: 2013

Output Power
Test Procedure

1. Set the radio in the continuous transmitting mode at full power

2. Compute power by integrating the spectrum across the EBW (or alternatively entire 99% OBW) of the signal using
the instrument’s band power measurement function. The integration shall be performed using the spectrum analyzer
band-power measurement function with band limits set equal to the EBW or the OBW band edges.

3. Capture graphs and record pertinent measurement data.

Ref. KDB 789033 D02 General UNII Test Procedures New Rules v01
ANSI C63.10: 2013 section 12.3.2.2 Method SA-1

Output Power
Test parameters

Span = >1.5 times the OBW
RBW = 1MHz

VBW = 3 x RBW

Sweep = Auto couple
Detector = sample

Trace = Trace Average 100

The “measure-and-sum technique” is used for measuring in-band transmit power of a device. In the measure-and-sum
approach, the conducted emission level is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically to determine the total emission level from the device. Summing is
performed in linear power units. (See ANSI C63.10 section 14.3.2.2)

System Description Samples System under Sup_port
Number test equipment
] EUT S01 G| [l
Support S02 O ¥
Tested By : Date of testing:
Jose Aguirre 07-Jul-15 - 08-Aug-15
Test Result : PASS

See Appendix C for list of test equipment
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CISCO
T g
g <& |& |& |& |EE| = | &
S 23| 8 _| &8 _[&_|2_| =23 & =
3 - - g o g ™ g = g s “;’ E °
o Mode El S|l gzl ez Bzl &2z Re 3 S
Non HT/VHT20, 6 to 54 Mbps 1 7 16.3 16.3 29.0 12.7
Non HT/VHT20, 6 to 54 Mbps 2 7 16.3 | 15.4 18.9 29.0 10.1
Non HT/VHT20, 6 to 54 Mbps 3 7 16.3 | 15.4 | 15.0 20.4 29.0 8.6
Non HT/VHT20, 6 to 54 Mbps 4 7 15.0 | 14.2 | 13.7 | 141 | 20.3 29.0 8.7
Non HT/VHT20 Beam Forming, 6 to 54 Mbps 2 10 15.0 14.2 17.6 26.0 8.4
Non HT/VHT20 Beam Forming, 6 to 54 Mbps 3 12 129 | 120 | 114 16.9 24.2 7.3
Non HT/VHT20 Beam Forming, 6 to 54 Mbps 4 13 11.7 10.9 10.3 10.8 17.0 23.0 6.0
HT/VHT20, MO to M7 1 7 16.3 16.3 29.0 12.7
HT/VHT20, MO to M7 2 7 16.3 | 15.4 18.9 29.0 10.1
HT/VHT20, M8 to M15 2 7 16.3 | 15.4 18.9 29.0 10.1
HT/VHT20, MO to M7 3 7 16.3 | 154 | 15.1 20.4 29.0 8.6
HT/VHT20, M8 to M15 3 7 16.3 | 154 | 15.1 20.4 29.0 8.6
° HT/VHT20, M16 to M23 3 7 16.3 | 15.4 | 15.1 20.4 29.0 8.6
% | HT/VHT20, MO to M7 4 7 151 | 14.1 | 13.8 | 14.2 | 20.3 29.0 8.7
¥ HT/VHT20, M8 to M15 4 7 151 | 14.1 | 13.8 | 14.2 | 20.3 29.0 8.7
HT/VHT20, M16 to M23 4 7 151 | 141 | 13.8 | 14.2 | 20.3 29.0 8.7
HT/VHT20 Beam Forming, MO to M7 2 10 15.1 14.1 17.6 26.0 8.4
HT/VHT20 Beam Forming, M8 to M15 2 7 16.3 | 15.4 18.9 29.0 10.1
HT/VHT20 Beam Forming, MO to M7 3 12 13.1 | 123 | 116 17.1 24.2 7.1
HT/VHT20 Beam Forming, M8 to M15 3 9 15.1 | 14.1 | 13.8 19.1 27.2 8.1
HT/VHT20 Beam Forming, M16 to M23 3 7 16.3 | 154 | 15.1 20.4 29.0 8.6
HT/VHT20 Beam Forming, MO to M7 4 13 12.1 | 113 | 104 | 11.2 | 17.3 23.0 5.7
HT/VHT20 Beam Forming, M8 to M15 4 10 139 | 129 | 12.7 | 13.1 | 19.2 26.0 6.8
HT/VHT20 Beam Forming, M16 to M23 4 8 151 | 14.1 | 13.8 | 142 | 20.3 27.8 7.5
HT/VHT20 STBC, MO to M7 2 7 16.3 | 15.4 18.9 29.0 10.1
HT/VHT20 STBC, MO to M7 3 7 16.3 | 154 | 15.1 20.4 29.0 8.6
HT/VHT20 STBC, MO to M7 4 7 15.1 | 14.1 | 13.8 | 14.2 | 20.3 29.0 8.7
Non HT/VHTA40, 6 to 54 Mbps 1 7 13.0 13.0 29.0 16.0
Non HT/VHTA40, 6 to 54 Mbps 2 7 12.0 | 113 14.7 29.0 14.3
- Non HT/VHTA40, 6 to 54 Mbps 3 7 11.1 | 10.3 9.6 15.1 29.0 13.9
@ | Non HT/VHTA40, 6 to 54 Mbps 4 7 11.1 | 10.3 9.6 10.3 | 16.4 29.0 12.6
¥ HT/VHT40, MO to M7 1 7 15.2 15.2 29.0 13.8
HT/VHT40, MO to M7 2 7 14.0 | 13.0 16.5 29.0 12.5
HT/VHT40, M8 to M15 2 7 14.0 | 13.0 16.5 29.0 12.5
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