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ACCREDITATION, LISTINGS & RECOGNITION

TESTING ACCREDITATION

MiCOM Labs, Inc. is an accredited Electrical testing laboratory per the international
standard EN ISO/IEC 17025. The company is accredited by the American Association
for Laboratory Accreditation (A2LA) www.a2la.org test laboratory number 2381.01.
MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-01.pdf

The American Association for Laboratory Accreditation
World Class Accreditation

Accredited Laboratory

A2LA has accredited

MICOM LABS

Pleasanton, CA

for techmcal competence in the field of
Electrical Testing
Thus laboratory 1s accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General Reguirements for

the Comperence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

g Presented this 14% day of April 2010

{ oy, fit: Mg

President & CEO ¥

For the Accreditation Council
Certificate Number 2381.01
Bl Valid to November 30, 2011

For the tests or types of tests to which this accreditation applies, please refer to the laboratory’s Electrical Scope of Accreditation.
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RECOGNITION

MiCOM Labs, Inc has widely recognized Electrical testing capabilities. Our international
recognition includes Conformity Assessment Body designation by APEC MRA**
countries. Our test reports are widely accepted for global type approvals.

Country Recognition Body Status | Phase | Identification
No.
Federal Communications Listing #:
USA Commission (FCC) TCB - 102167
Industry Canada (IC) APEC Listing #:
Canada FCB MRA 2 4143A
APEC
MIC CAB 210
VCCI -- -- No. 2959
Europe European Commission NB I\/IIEIgA NB 2280
Australia Australian Communications and CAB APEC
Media Authority (ACMA) MRA 1
Office of the
Eggg Telecommunication Authority CAB IGIF:;E%
9 (OFTA)
Ministry of Information and APEC
Korea Communication Radio CAB
MRA 1
Research Laboratory (RRL)
uUS0159
Singapore Infocomm Development CAB APEC
Authority (IDA) MRA 1
National Communications
Taiwan Commission (NCC) CAB Q;/Eﬁ
Bureau of Standards, Metrology
and Inspection (BSMI)
. Ministry of Communication APEC
Vietnam (MIC) CAB MRA 1

**APEC MRA — Asia Pacific Economic Community Mutual Recognition Agreement.

Is a recognition agreement under which test lab is accredited to regulatory standards of the APEC
member countries.

Phase | - recognition for product testing

Phase Il — recognition for both product testing and certification

N/A — Not Applicable

**EU MRA - European Union Mutual Recognition Agreement.
Is a recognition agreement under which test lab is accredited to regulatory standards of the EU member
countries.

**NB — Notified Body
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PRODUCT CERTIFICATION

MiCOM Labs, Inc. is an accredited Product Certification Body per the international
standard EN ISO/IEC Guide 65. The company is accredited by the American
Association for Laboratory Accreditation (A2LA) www.aZ2la.org test laboratory number
2381.02. MiCOM Labs test schedule is available at the following URL;
http://www.a2la.org/scopepdf/2381-02.pdf

B

Woarld Class Accreditation

Accredited Product Certification Body

AZLA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

The American Association for Laboratory Accreditation

Product Certification Body

This product certification body 1s accredited in accordance with the recognized Intemational Standard ISO/IEC Guide 65:1996
General reguirements for bodies operating product certification sysrems. This accreditarion demonstrates technical competence for a defined
scope and the operation of a quality management svstem for a Telecommunications Certificarion Body (TCB) meeting
FCC (U.S.). and IC (Canada) requirements.

Presented this 24% day of June 2010.

vy :
i

3 G /0 //Zéww

NN i

> "%b'm 5 3 President & CEO {/

o obs - For the Accreditation Couneil
— A2k & Certificate Number 2381.02

Crrnd N Valid to November 30, 2011

For the product certification schames to which this accreditation applies, please vefar to the organization’s Froduct Ceriificafion Scope of Accreditation

United States of America — Telecommunication Certification Body (TCB)
TCB ldentifier — US0159

Industry Canada — Certification Body
CAB Identifier - US0159

Europe — Notified Body
Notified Body Identifier - 2280

Japan — Recoqgnized Certification Body (RCB)
RCB Identifier - 210
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1. TEST RESULT CERTIFICATE

Applicant: Aruba Networks, Inc Tested MiCOM Labs, Inc.
1344 Crossman Avenue By: 440 Boulder Court
Sunnyvale Suite 200
CA 94089, USA Pleasanton
California, 94566, USA
EUT: 802.11a/b/g/n Wireless Access Tel: +1 925 462 0304
Point
Model: AP-92 & AP-93 Fax: +1 925 462 0306

AP-92 AN0O000393 (Conducted)
AP-92 ANO000393 (Radiated)
AP-93 AN0O000330 (Radiated)

Test Date(s):  3rd to 28th April 2010 & 29" July Website:  www.micomlabs.com

S/N:

STANDARD(S) TEST RESULTS

FCC 47 CFR Part 15.407 & IC RSS-210 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

%% Shdo
Graeme Griev Gbrdon Hurst
Qualit)/l\/lan er MiCOM Labs, Presigent & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
FCC 47 CFR Title 47: Telecommunication PART 15—RADIO
i. | Part15 2010 FREQUENCY DEVICES Subpart E—Unlicensed National
SubPart E Information Infrastructure Devices
15.407
| Fcc KDB # 2011 Emissions Testing of Transmitters with Multiple Outputs in
I V01 the Same Band (e.g. MIMO, Smart Antenna, etc)
662911
RSS-210 Radio Standards Specification 210, Issue 8, Low-power
iii. 2010 Licence-exempt Radiocommunication Devices (All
Annex 9 . ;
Frequency Bands): Category | Equipment,
Radio Standards Specification-Gen, Issue 3, General
iv. | RSS-GEN 2010 Requirements and Information for the Certification of
Radiocommunication Equipment,
47 CFR Part R . .
V- | 15, SubPart B 2010 47 CFR Part 15, SubPart B; Unintentional Radiators
Spectrum Management and Telecommunications Policy
vi. | ICES-003 2004 Interference-Causing Equipment Standard Digital Apparatus;
Issue 4
American National Standards for Methods of Measurement
vii. | ANSI C63.4 2009 of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz
... | CISPR 22/ 2008 Limits and Methods of Measurements of Radio Disturbance
Vil EN 55022 2006+A1:2007 | Characteristics of Information Technology Equipment
ix. | M 3003 Ed|t|o1r$19;7 Dec. Expression of Uncertainty and Confidence in Measurements
x. | LAB34 Edition 1 The expression of uncertainty in EMC Testing
' Aug 2002
Parts 1 and 2
. | ETSITR 100 2001 Electromagnetic compatibility and Radio Spectrum Matters
Xl 028 (ERM); Uncertainties in the measurement of mobile radio
equipment characteristics
. 9th June Reference to A2LA Accreditation Status — A2LA Advertising
xii. | A2LA .
2010 Policy
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2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details

Description

Purpose:

Test of the Aruba AP-92/93 802.11a/b/g/n Wireless AP
in the frequency ranges 5250 to 5350 MHz and 5470 -
5725 MHz to FCC Part 15.407 and Industry Canada
RSS-210 regulations.

Applicant:

Aruba Networks, Inc
1344 Crossman Avenue
Sunnyvale

CA 94089, USA

Manufacturer:

As applicant

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

ARUB89-U2 Rev A

Date EUT received:

5" June 2011

Standard(s) applied:

FCC 47 CFR Part 15.407 & IC RSS-210

Dates of test (from - to):

5" June - 12" August 2011

No of Units Tested:

Two units; AP-92 radiated & conducted a AP-93 radiated

Type of Equipment:

802.11a/b/g/n Wireless Access Point, 2x2 Spatial
Multiplexing MIMO configuration

Applicants Trade Name:

Aruba Networks, Inc

Model(s):

AP-92 (external antenna), AP-93 (integral antenna)

Software Release

6.1.2.2

Location for use:

Indoor

Declared Frequency Range(s):

5,250 to 5,350 MHz
5,470 to 5,725 MHz

Type of Modulation:

Per 802.11 —CCK, BPSK, QPSK, DSSS, OFDM

Declared Nominal Output Power:
(Average Power)

802.11a: Legacy +17 dBm
802.11n: HT-20 +17 dBm
802.11n: HT-40 +17 dBm

EUT Modes of Operation:

Legacy 802.11a/b/g, 802.11n HT-20, HT-40

Transmit/Receive Operation:

Time Division Duplex

Rated Input Voltage and Current:

DC: Nominal: 12V DC Current: 1.25A
ENET: Nominal: 48 V DC Current: 0.350 A

Operating Temperature Range:

Nominal: 20 °C Max: 50 °C Min: 0 °C

ITU Emission Designator:

802.11a 18M5D1D
802.11n HT-20 19M5D1D
802.11n HT-40 39M9D1D

Frequency Stability: | £20 ppm
Equipment Dimensions: | 12.0cm x 12.7 cm x 3.2 cm
Weight: | 375 grams

Primary function of equipment:

Wireless Access Point for transmitting data and voice
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3.2.  Scope of Test Program

RF Testing

The scope of the compliance program was to test the Aruba AP-92 and AP-93 wireless
Access Point, 2x2 Spatial Multiplexing MIMO configurations in the DFS frequency
ranges 5250 - 5350 and 5470 — 5725 MHz for compliance against FCC 47 CFR Part
15.407 and Industry Canada RSS-210 specifications.

The Aruba Networks, Inc AP-92 has external reverse SMA connectors which utilize
external antennas while the AP-93 has integral antenna(s). The antennas used with
the AP-92 and AP-93 are detailed in section 3.4 “Antenna Details”.

NOTE: FCC KDB 662911 vO1 Multiple Transmitter Output vO1 has been incorporated into this

test report.

Aruba AP-92, AP-93 Access Point

The AP-92 and AP-93 are high-speed, affordable, and reliable 802.11n access points for
indoor environments. Designed for both ceiling and wall mounting, the compact AP-92 and
AP-93 deliver wire-like performance at data rates up to 300Mbps. The AP-92 and AP-93 are
built to deliver years of trouble-free operation and are backed by Aruba’s limited lifetime

warranty program.

Working in conjunction with Aruba’s line of centralized Mobility Controllers, the AP-92 and AP-
93 deliver high-speed, secure network services that let users finally move to a “wireless where
possible, wired where necessary” network access model. The network can then be rightsized,
with unnecessary ports eliminated to lower operating costs. The key to rightsizing is Aruba’s
unique Adaptive Radio Management technology, which manages channel, power, and
wireless client behavior to deliver wire-like performance and reliability. By rightsizing network
infrastructure, organizations significantly enhance user mobility and efficiency while lowering

total cost of ownership.

The multifunction AP-92 and AP-93 can be configured through the controller to provide
wireless LAN access, air monitoring, remote networking, secure enterprise mesh, and
wireless intrusion detection and prevention over the 2.4GHz and 5GHz RF spectrum. The AP-
92 and AP-93 feature a 100/1000Base-T Ethernet interface and operate from either standard
802.3af Power over Ethernet (PoE) sources or a 12VDC power supply.
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3.3. Equipment Model(s) and Serial Number(s)
Equipment
Type o
(EUT/ | Dles(,jgrlptéon d Mfr Mlgdel Serial No.
Support) (Including Bran 0.
Name)
802.11a/b/g/n Aruba AP-92 ANO0000393 (Conducted Testing)
EUT Wireless Access Networks AP-92 ANO0000393 (Radiated Testing)
Point , Inc AP-93 ANO0000330 (Radiated Testing)
Support Laptop PC IBM Thinkpad None
3.4. Antenna Details
Antenna Manufacturer Model Gain Frequency Range
Type
(dBi / dBd) (MHz)
Integral Aruba Integral 5.8 4900 - 5875
Networks, Inc Antenna
External Aruba AP-ANT-10 6 4900 - 5875
Networks, Inc
External Aruba AP-ANT-12 14 4900 - 5875
Networks, Inc
3.5. Cabling and I/O Ports
Number and type of I/O ports
Description | Type Length Additional Information
Ethernet connection; Only non-
ENET RJ-45 Greater than shielded CAT-5 cable was used during
Ethernet Port | 10m testing. Port not connected to public
utility/telecommunication network.
For EUT setup only, not connected
CONSOLE RJ-45 Serial | Greater than during typical EUT operation; Only
Port 10m non-shielded CAT-5 cable was used
during testing.
DC Power AC adaptor with attached DC cable
DC Power Port Less than 3m supplied with EUT
AC Power AC Adaptor Less than 3m Ap adaptor and mains cable supplied
with EUT
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3.6. Test Configurations

Testing was performed to determine the highest power level versus bit rate. The variant with
the highest power was used to exercise the product.

Matrix of test configurations

Operational Mode(s) Variant Data Rates with Highest Frequencies
(802.11) Power (MH2z)

Legacy 6 MBit/s 5,260 5,500

5,300 5,600

HT-20 6.5 MCS 5320 5700

a,n 3 J

5270 | 2210

HT-40 5’310 5,590

’ 5,690

Antenna Test Configurations for Radiated Emissions and Band-Edge

The following measurements were performed on all antenna configurations identified in
Section 3.4 Antenna Details.

Spurious Emission and Band-Edge Test Strategy
1la 11n HT-20 | 11n HT-40
SE 5260 SE 5260 SE 5270
SE 5300 sesso0 [
SE 5320 SE 5320 SE 5310
BE 5350 BE 5350 BE 5350
Pk 5260 Pk 5260 Pk 5270
Pk 5300 Pk 5300 |GGG
Pk 5320 Pk 5320 Pk 5310
SE 5500 SE 5500 SE 5510
SE 5600 SE 5600 SE 5590
SE 5700 SE 5700 SE 5690
BE 5460 BE 5460 BE 5460
Pk 5500 Pk 5500 Pk 5510
Pk 5600 Pk 5600 Pk 5590
Pk 5700 Pk 5700 Pk 5690

KEY:-
SE - Spurious Emissions
BE — Band-Edge

PK - Peak Emission
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3.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:

1. NONE

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test

program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part
15.407 and Industry Canada RSS-210.and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition Result Test
Report
Section
15.407(a) 26dB and Emission bandwidth | Conducted Complies 5.1.1
99% measurement
A9.2(2
@ Emission BW
4.4
15.407(a) Transmit Power Measurement | Conducted Complies 5.1.2
Output
A9.2(2
@ Power
4.6
15.407(a) Peak Power | PPSD Conducted Complies 51.3
Spectral
A9.2(2
o Density
15.407(a)(6) | Peak <13dB in any 1MHz Conducted Complies 514
Excursion bandwidth
Ratio
15.407(g) Frequency Limits: contained Applicant Complies 5.1.5
15.31 Stability within band of declaration
' operation at all times.
2.1
4.5
15.407(f) Radio Exposure to radio Conducted Complies 5.1.6
55 Frequency frequency energy
' Radiation levels, Maximum
Exposure Permissible
Exposure (MPE)
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List of Measurements (continued)
The following table represents the list of measurements required under the FCC CFR47 Part
15.407 and Industry Canada RSS-210 and Industry Canada RSS-Gen.

Section(s) | Test Iltems Description Condition Result Test
Report
Section
15.407(b)(2) | Radiated Radiated 51.7
15.205(a) Emissions
15.209(a)
2.2
2.6
A9.3(2)
4.7
Transmitter Emissions above Complies | 5.1.7.1
Radiated 1 GHz
Spurious
Emissions
Radiated Band edge results Complies | 5.1.7.1
Band Edge
Industry Receiver Emissions above Complies | 5.1.7.2
Canada Radiated 1 GHz
only Spurious
RSS-Gen Emissions
84.10, 86
15.407(b)(6) | Radiated Emissions <1 GHz Complies | 5.1.7.3
15.205(a) Emissions (30M-1 GHz)
15.209(a)
2.2
15.407(b)(6) | AC Wireline | Conducted Conducted Complies 51.8
15.207 Cor_ldu_cted Emissions
Emissions
7.2.2 150 kHz—
30 MHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

o /?VI To: FCC 47 CFR Part 15.407 & IC RSS-210
MlC'} I_abS Serial # ARUB89-U2 Rev A

Issue Date: 2nd September 2011
Page: 20 of 242

List of Measurements (cont’d)

Dynamic Frequency Selection (DFS)

The following table represents the list of measurements required under the FCC CFR47 Part
15.407(h)(2) and FCC Memorandum Opinion and Order FCC 06-96 (Compliance
Measurement procedures for Unlicensed National Information Infrastructure devices
operating in the 5250-5350 MHz and 5470-5725 MHz bands incorporating dynamic
frequency selection).

Tests performed on Master Device

Section Test Items Description Condition Result Test
Report
Section
7.8.1 Detection UNII Detection Bandwidth Conducted Complies 6.2.1
Bandwidth
7.8.2.1 | Performance | Initial Channel Availability Conducted Complies 6.2.2
Requirements | Check Time
7.8.2.2 Check Radar Burst at the Beginning | Conducted Complies 6.2.3
of the Channel Availability
Check Time
7.8.2.3 Radar Burst at the End of Conducted Complies 6.2.4
the Channel Availability
Check Time
7.8.3 In-Service In-Service Monitoring for Conducted Complies 6.2.5
Monitoring Channel Move Time,
Channel Closing
Transmission Time and Non-
Occupancy Period
7.8.4 Radar Statistical Performance Conducted Complies 6.2.6
Detection Check

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test
configuration, monitoring methodology and associated pass/fail criteria

Note 3: Section 3.7 Equipment Modifications highlights the equipment modifications that were
required to bring the product into compliance with the above test matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. 26 dB and 99 % Bandwidth

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)
Industry Canada RSS-Gen 4.4

Test Procedure

The bandwidth at 26 dB and 99 % is measured with a spectrum analyzer connected to the
antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency.

Test Measurement Set up

Att'n

EUT 16dB Coupler | Spectrum
| I |

Analvzer

Power Meter
and Sensor

Measurement set up for 26 dB and 99 % bandwidth test

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s)

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31

TABLE OF RESULTS - 802.11a Legacy

to 57 % Pressure: 999 to 1012 mbar

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,260 24.850 40.381
5,300 24.048 39.980
5,320 24.248 39.379

5260 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF ATt 20 dB
Ref LvI 1.25 dB VBW 300 kHz
22 dBm 40.38076152 MHz SWT 20 s Unit dBm
2
-4 B Offspt YIITI] —16.93 dB
5.23960922 GHz
1 D1 9 932 dBm 2 Al[T1] 1.25 dB
Vﬁ”“J\x 40.38076152 MHz
PH 24.84969940 MHZ
TT [TT] —9.21 dBn
- f/ K\* 1o |B-24782565 GHz
_1 M}&FVM' VT2 iy -9.30 dBn
1 RR267535 GHZ
D .068 dBm vo|[T1] ¥ i

5.2649 992‘\\G‘,I-L|i

-4

F1

Center 5.26 GHz 5 MHz/

Span 50 MHz
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5,300 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.11 dB VvBW 300 kHz
22 dBm 39.97995992 MHz SWT 20 s unit dBm
22,
4 —4TBOffset VITITI] —T7-00 dBm
5.28001/002 GHz
pd
10—Bb1+—9-671—dBm All[T1] 1.11 dB
V“V‘N‘\\ 39.97995992 MHz
PH 24 .04809619 MHz
TT [TT] -9.89 dBn
5.28812625 GHz
T1 T2
1 2 VT2, -9.44 dBn
1 =Y 17435 GHz
AD"%) -329| dBm oZam N | W67 OB
-2 | g
M 5.3049 992\&]:\‘2,‘
-30
-4
-5
-6
=7 H<Z
FH1
-7
Center 5.3 GHz 5 MHz/ Span 50 MHz
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5,320 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.23 dB VBW 300 kHz
22 dBm 39.37875752 MHz SWT 20 s unit dBm
22
A A4 B—OFfFset VITITI] —T7-05 dBm
5.30061122 GHz
10—B1 o d+6-aBm g All[T1] 1.23 dB
WA | 39.37875752 MHz
PH 24 24849699 MHZ
Y«Z [TI] —9_17 dBn
T T2 5.30802605 GHz
-1 .UAW\’“ VT‘W\'\ -9.00 dBm
v %‘c&\;@ﬁzmss GHz
D2 .324| dBm vo| 1] I
- A
2 /A/J’/" 5.3149 988‘\@:;
-3
-4
-5
-6
-7 FlZ
F1
-7
Center 5.32 GHz 5 MHz/ Span 50 MHz
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TABLE OF RESULTS — 802.11a Legacy

Center Frequency 26 dB Bandwidth 99 % BW
(MH2z) (MH2z) (MH2z)
5,550 17.335 29.259
5,600 17.535 29.359
5,700 19.138 34.870
5500 MHz 802.11a Legacy 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 2.81 dB VBW 300 kHz
22 dBm 29.25851703 MHz SWT 20 s unit dBm
22
14 6B OFfFset VI [TT] ~19.69 dBm
5.48441884 GHz
10 2 all[T1] 2.81 dB
DT 8.895 dBm Y
\yMAA\ 29.25851703 MHz
WPE 17.33466934 MHZ
0 T TT ITT —5-00 dBn
f ‘K( 5.49123246 GHz
_10 VY2 [T1 -4.28 dBnm
Al
W | |5-50856713 GHz
D2 |-17.101 . Volfrl 8-89—dBn
20 s ik i T
5e 287 GHZ

-30

-40

-50

-60

=70

F1

-78

Center 5.5 GHz

5 MHz/ Span 50 MHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




- Title:
Mic;/?\ll [abs  seta
Page;

Aruba AP-92/93 802.11a/b/g/n Wireless AP
FCC 47 CFR Part 15.407 & IC RSS-210
ARUB89-U2 Rev A

2nd September 2011

26 of 242

5,600 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 2.19 dB VBW 300 kHz
22 dBm 29.35871743 MHz swT 20 s unit dBm
22
146 B —OoFffsgt VITITI] —T7-96 dBm
5.58522044 GHz
1 2 All[T1] 2.19 dB
DI 8.72 dBm Y
\ﬂxuuﬂt\ﬂﬁjmy\p 29 .35871743 MHz
OPH 17.53507014 MHz
. J1 710 —§.59 dBn
5.59113226 GHz
1 V\g [T1] -4.93 dBnm
\ 1/5.60866733 GHz
D2 |-17.28 Vo T | 8 72 dB
o . WAy,
5@ 727 GHz

—SO’NJ,W

-4
-5
-6
=7 FZ
H1
-7
Center 5.6 GHz 5 MHz/ Span 50 MHz
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5,700 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB

Ref LvI 1.52 dB VBW 300 kHz
22 dBm 34.86973948 MHz SWT 20 s unit dBm

22

14 6B OfFfset VITITI] —T8-09 dBm
5.68191{383 GHz
10—p1t—9-285 dBm ‘EZ al [T1] 1-52 dB
V‘v‘\;‘k\‘ 34.86973948 MHz
\A“\?PE 19.13827655 MHZ
T [T1] —§.06 dBnm
19}/ 1;2 5.69023046 GHz
1 A Vi [T1] -7.35 dBnm
JE’ ¥0936874 GHz
D2 |- dBm Vo ‘**N:_zg ctBn

-2 /W 5.6949 Z
—30L\

, :

-4
-5
-6
=7 FZ
F1
-7
Center 5.7 GHz 5 MHz/ Span 50 MHz
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continue

TABLE OF RESULTS —802.11n HT20

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,260 42.385 24.950
5,300 42.685 25.150
5,320 43.186 25.250
5,260 MHz 802.11n HT20 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 1.95 dB VBW 300 kHz
22 dBm 4238476954 MHz SWT 20 s unit dBm
22
A/ AB—oOffset VI TI] ~16.96 dBn
) 5.2392084P GHz
101 oldia apm 2 A1|[T1] 1.95 dB
V"M\ 42.38476954 MHz
PEH 24.9498998D MHz
/ V\r\; N | —g .37 dBn
T1 5.24782565 GHZ
1 l.vM VR% -9.27 dBn]
1 - Mﬁ55 GHz
- DI .188| dBm Vo [TIT &_dhi\ﬂBn”
_ZOW&M‘P& 52649599 G‘qi
-3
-4
-5
-6
-7 F2
F1
-7
Center 5.26 GHz 5 MHz/ Span 50 MHz
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5,300 MHz 802.11n HT20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi 0.67 dB VvBW 300 kHz
22 dBm 42 .68537074 MHz SWT 20 s unit dBm
22
4= fB—offset VITITI] —T16.56 dBm
5.27900802 GHz
2
10l-D1 91903 dBm Al|[T1] Q.67 dB
W 42.68537074 MHz
B 25.15030060 MHZ
VI [TT1 —g.8[L dBn
1 L, |5-28762525 GHz
1 I e V12 H]ggzi\] -10.04 dBn
1 - b
- RRWYE 097 dBm A RES
-29 5.3049
-30
-4
-5
-6
=7 FZ
F1
-7
Center 5.3 GHz 5 MHz/ Span 50 MHz
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5,320 MHz 802.11n HT20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.38 dB VBW 300 kHz
22 dBm 43.18637275 MHz SWT 20 s unit dBm
22
T4 -4—BoOffset YI[TI] —T16-30 dBm
| 5.2983066[L GHz
10l p1 ¢ Aso asm g All[T1] 0.38 dB
AL 43.18637275 MHz
PH 25.25050100 MHz
,/ V\r\_ [TI1 —9.276 dBn
W %2 5.30752505 GHz
VT1b -
1 | T2 Ay, 8.51 dBn
1 %‘*.\8\&3@\;555 GHz
M Y16 .231| dBm Vo TT] 4MN n
_ A, 1
2 i 5_314939%
-3
-4
-5
-6
-7 FZ
F1
-7
Center 5.32 GHz 5 MHz/ Span 50 MHz
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continue

TABLE OF RESULTS - 802.11n HT-20

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,550 28.357 18.437
5,600 32.966 18.537
5,700 37.074 19.940

5500 MHz 802.11a HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 2.45 dB VBW 300 kHz
22 dBm 28.35671343 MHz SWT 20 s unit dBm
22
A6 B oOffset VI ITI] —18.61 dBni
5.48582164 GHz
1 4 all[T1] 2.45 dB
DT 9_T0Z dBm
Mmukﬂ\x 28.35671343 MHz
PE 18.43687375 MHZ
T VT [TLT —3.80 dBn
5.49073146 GHz
-1 P VTe [T1] -3.11 dBn
u#b#JJy 1|5.50916834 GHz
D2 |-16.8 . Vo|[rt 9-10—dB
-2 \)\Eﬁ - JWAIA
mﬁMJJA”dAﬁ"N 5fﬁ5¢gﬁE3fhi::
-3
-4
-5
-6
-7 F2
F1
-7
Center 5.5 GHz 5 MHz/ Span 50 MHz
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5,600 MHz 802.11a HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl 2.99 dB VBW 300 kHz
22 dBm 32.96593186 MHz SWT 20 s unit dBm
22
14 6B OfFfset VITITI] —19.66 dBm
5.58191|383 GHz
1 2 all[T1] 2.99 dB
D1 8.404 [dBm \v2 .
V”V*vK&,Aw*JN/ 32.96593186 MHz
PH 18.53707415 MHz
T oL [T -4_.66 dBn
5.59063126 GHz
1 o VTP [T1] -4.11 dBm
ng“udw \«K#nm 15-60916834 GHz
D2 |-1%.5 m Volrrti} " 8_40 dB
> s, l*mg_ \
ﬂffwmdd 5. 1 GHZ
-30 N
-4
-5
-6
=7 FE
F1
-7
Center 5.6 GHz 5 MHz/ Span 50 MHz
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5,700 MHz 802.11a HT-20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI 0.35 dB VBW 300 kHz
22 dBm 37.07414830 MHz SWT 20 s unit dBm
22

146 dB—Offset VITITI] TT7-09 dBm
5.68131263 GHz

10—pt—9-259dBm ‘EZ alllT1] 9.35 dB
VAVMN\NPAVAJ\/ 37.07414830 MHz

”AJKAFE 19.93987]976 MHz

YT [TT] —§.54 dBn

'TJ \EZ 5.68982966 GHz

1 N VTA [T1] -7.13 dBn

5.70976954 GHz

1 W \1’\,\“\4‘_
D2 ;M@myaﬁ dBm ol EFaT—Ahag
.7,

-2 M]ﬂﬁfm 5.6949 Z

I
D
1l
)

-3
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continued

TABLE OF RESULTS —802.11n HT40

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,270 94.790 55.511
5,310 92.986 58.517
5,270 MHz 802.11n HT40 26 dB and 99 % Bandwidth
Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.61 dB VBW 1 MHz
22 dBm 94.78957916 MHz SWT 20 s unit dBm
22,
144 dBOffset YIITL] —16.67 dBn
> 5.22340681 GHz
10—DA 101347 dBm Y al! [T11 61 d
TN 44.78957916 MHz
OPH 85.51102204 MHz
0 | vTK [TTI —9.45 dBn
1 14524364729 GHz
_10 Lo V12 Y ppdals9-33 dB
'LA'BMIW 5.2991 GHz
W27 -15_.653 dBm SCINRER 035
-20 526488978 GHZ
-30
-40
-50
-60
=70 F2
F1
-78

Center 5.27 GHz

10 MHz/

Span 100 MHz
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5,310 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvi 1.03 dB VBW 1 MHz
22 dBm 92.98597194 MHz SWT 20 s unit dBm
22
1A 4B OoOffset VITITI] —T8-33 dBm
> 5.26340681 GHz
10=DIL_10./806 dBm X atFrad 1.03 dB
AL
N 942.98597194 WHz
ORH 58.51703407 MHz
V1& [TTI1 —9.73 dBn
15-28164329 GHz
T1 !
1 ke VT2 [T M Y 8-90 dBm
WAV L
g 5.34016 GHz
2 |-15.194| dBm
V2l|[T1] 10.81
-20 531330661 GAZ
-30
-4
-5
-6
-7 FZ
F1
-7
Center 5.31 GHz 10 MHz/ Span 100 MHz
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continued

TABLE OF RESULTS —802.11n HT40

Center Frequency 26 dB Bandwidth 99 % BW
(MH2z) (MH2z) (MH2z)
5,510 71.343 38.076
5,590 73.347 38.677
5,690 81.764 40.281

5,510 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvli 1.16 dB VBW 1 MHz
22 dBm 71.34268537 MHz SWT 20 s unit dBm
2
-6 pBOffset VYI[TI] —T17-90 dBn
5_.47342685 GHz
T R e 2 Al [T1] | 1.16 dB
[MUWWMM'\;NMN\; 1.34268537 MHZ
| OP¥ 38.07615230 MHZ
0 & \& 7N RN —2 .47 dBn
f 5.49086172 GHZ
1 J VT2 [T1] -2.24 dBn
| [\mp/j/ l\ 5.5p893788 GHz
D2 _1% m V2lET 8.53 dBn
-2 i me ITo GHZ
_30M
-4
-5
-6
-7 E
F1
-7
Center 5.51 GHz 10 MHz/ Span 100 MHz
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5,590 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB

Ref Lvi 1.22 dB VvBW 1 MHz
22 dBm 73.34669339 MHz SWT 20 s unit dBm

22

146 B Offset VITITI] T18-07 dBn
5.55822645 GHz
10515 o5t a5 2 All[T1] 1.22 dB
(«MNW 73.34669339 MHz
/\’\A‘MWMJ\\ MK%’E 38.67735471 MHZ
1} VI IT11 —4-88 dBn
5.57046092 GHz
1 /] VTA [T1] -3.75 dBm
l\ 5-60%213828 GHz
Volrrid A p 840 dB
M

-4
-5
-6
=7 FZ
F1
-7
Center 5.59 GHz 10 MHz/ Span 100 MHz
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5,690 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Attt 20 dB
Re¥f Lvi 3.20 dB VBW 1 MHz
22 dBm 81.76352705 MHz SWT 20 s unit dBm
22,
1A 6B —OFffFset Y1 [TL] —19.90 dBm
5.64841683 GHz
10l_pa—o ldo— All[T1] 3.20 dB
1L I J440U7

2
Awd
f M\A*¢¥ 8§1.76352705 MHZ

OPH

N

0.28056112 MHz

VT [TT] —7-05 dBn
Tl T\(Z 5.66965932 GHz
-1 /7 VTé‘V [T11 -6.84 dBm
I‘W %?33988 GHz
\gZan N | s

Jﬁa} Y593 dBm
_2 Uﬂﬁ"

H E,\I
5.69831663‘1"\%\2\

F1

Center 5.69 GHz

10 MHz/

Span 100 MHz
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Specification

Limits

FCC, Part 15 §15.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(2)(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 megahertz. In addition, the peak power spectral density shall not
exceed +4 dBm in any 1 megahertz band.

(a)(2) For the 5.25-5.35 GHz band 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 megahertz. In addition, the peak power spectral density shall
not exceed +11 dBm in any 1 megahertz band.

Industry Canada RSS-Gen 4.4

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted
signal bandwidth to be reported is to be its 99% emission bandwidth, as calculated or

measured.

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work

instruction WI-03 ‘Measurement of RF

Spectrum Mask’

0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.2. Transmit Output Power

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 §9.9(2)

Test Procedure

The transmitter terminal of EUT was connected to the input of the spectrum analyzer set to
measure peak power. Output power was measured following the latest FCC KDB 662911
D01 Multiple Transmitter Output v01.

Power measurement results are provided for individual ports and a calculated power is
provided taking all ports into consideration. All cable losses and offsets were taken into
consideration in the final result.

Test Measurement Set up

EUT g
—————0 "\
o Spectrum
Analvzer

Power Meter
and Sensor

Measurement set up for Transmitter Output Power

Ambient test conditions.

Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power

Calculated Power = A+ G + 10 log (1/x) dBm
A = Total Power [10 Logso (10%'° + 10°'%)], G = Antenna Gain,
x = Duty Cycle

NOTE: KDB 662911 was implemented for In-band power measurements. The measure and sum
technique was implemented in all cases.
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Maximum Transmit (Conducted) Power, FCC Limits and Industry Canada Limits
Bands 5250 — 5350 and 5470 — 5725 MHz
Limit lesser of: 250 mW or 11 dBm + 10 log (B) dBm

Mode Frequency Maximum 26 dB 11 + 10 Log (B) Limit
Range Bandwidth (MHz) (dBm) (dBm)
(MH2)
a 24.850 +24.95 +24.00
5250 — 5350
HT-20 43.186 +27.35 +24.00
5470 — 5725
HT-40 94.790 +30.77 +24.00

15. 407 (a)(1), (a) (2) Operation with directional antenna gains greater than 6 dBi.

If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6 dBi.

Further FCC KDB 662911 D01 Multiple Transmitter

Output vO1 requires that the gain of antennas transmitting the same data (legacy 802.11a
mode) must be increased by 10 * Log (N) when N is the number of antenna elements.

MIMO Operation 5250-5350 and 5470 — 5725 MHz

Maximum
Antenna Gain HEB. AIIov;it\:erc(gg?#)cted Peak EIRP
(dB) (dBi) Non-Beam Beam Forming (dBm)
Forming
Integral +5.8 +24.0 +30.0
AP-ANT-10 +6.0 +24.0 N/A +30.0
AP-ANT-12 +14.0 +16.0 +30.0
Non-MIMO Operation (Legacy) 5250-5350 and 5470 — 5725 MHz
Antenna Gaip Increased Gain V’'s Tot_al Max. Allowable | Maximum
dBi No. Antenna Ports Gain Conducted EIRP
Peak Power
(dB) Ports dB dBi (dBm) (dBm)
Integral +5.8 2 3.01 8.81 +21.19 +30.0
AP-ANT-10 +6.0 2 3.01 9.01 +20.99 +30.0
AP-ANT-12 +14.0 2 3.01 17.01 +12.99 +30.0
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5250 - 5350 GHz 11a mode Conducted Power

Test Conditions:

15.407 (a)(1)

Rel. Humidity (%): 35 to 42
Variant: 802.11 a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc
Measured Peak Power
Test Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5260 19.02 17.42 -- -- N/A 21.30 24.00 -2.70

5300 19.45 16.65 - - N/A 21.28 24.00 2.72

5320 19.84 16.73 -- -- N/A 21.57 24.00 -2.43

Measurement uncertainty: +1.33dB
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5250 - 5350 GHz HT-20 mode Conducted Power
Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11 n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc
e Measured Peak Power
€s Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined [ Calculated dBm dB
5260.00 19.20 17.70 - -- N/A 21.52 24.00 -2.48
5300.00 19.44 17.08 - - N/A 21.43 24.00 -2.57
5320.00 19.76 16.93 -~ -~ N/A 21.58 24.00 -2.42

Measurement uncertainty: +1.33 dB
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5250 - 5350 GHz HT-40 mode Conducted Power

Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11 n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc
Measured Peak Power
Test Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB
5270.00 19.59 17.16 -- -- N/A 21.55 24.00 -2.45
5310.00 20.08 16.57 - -- N/A 21.68 24.00 -2.32

Measurement uncertainty: +1.33 dB
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5470 - 5725 GHz 11a mode Conducted Power
Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc

- Measured Peak Power

€s Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5500 16.55 16.10 - - N/A 19.34 24.00 -4.66

5600 17.70 16.18 - - N/A 20.02 24.00 -3.98

5700 17.58 15.99 -- -- N/A 19.87 24.00 -4.13

Measurement uncertainty: +1.33 dB
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5470 - 5725 GHz HT-20 mode Conducted Power

Test Conditions: 15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc
Measured Peak Power
Test Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB

5500 17.96 18.07 - -- N/A 21.03 24.00 -2.97

5600 18.39 18.60 - - N/A 21.51 24.00 -2.49

5700 18.28 19.02 -- -- N/A 21.68 24.00 -2.32

Measurement uncertainty: +1.33 dB
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5470 - 5725 GHz HT-40 mode Conducted Power

Test Conditions:

15.407 (a)(1) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (x): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc
Measured Peak Power
e Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)

MHz a b c d Combined | Calculated dBm dB
5510.00 17.24 17.51 - - N/A 20.39 24.00 -3.61
5610.00 17.50 18.04 - - N/A 20.79 24.00 -3.21
5690.00 17.59 18.05 -- -- N/A 20.84 24.00 -3.16

Measurement uncertainty: +1.33 dB
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Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

Specification
Limits

FCC, Part 15 §15.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(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 megahertz. In addition, the peak power
spectral density shall not exceed +4 dBm in any 1 megahertz band. If directional
antennas greater than 6 dBi are used both the maximum conducted power and the peak
power spectral density shall be reduced by the amount in dB that exceeds the directional
gain.

()(2) For the 5.25-5.35 and 5.47-5.725 GHz band 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 megahertz. In addition,
the peak power spectral density shall not exceed +11 dBm in any 1 megahertz band. If
directional antennas greater than 6 dBi are used both the maximum conducted power
and the peak power spectral density shall be reduced by the amount in dB that exceeds
the directional gain.

Industry Canada RSS-210 §A9.2(2)

For the band 5150-5250 MHz, the maximum equivalent isotropically radiated power
(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.

For the band 5250-5350 MHz and 5470-5725 MHz, the maximum conducted output
power shall not exceed 250 mW or 11 + 10 log10 B, dBm, whichever power is less. The
power spectral density shall not exceed 11 dBm in any 1.0 MHz band. The maximum
e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz.

Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used
Measurements were made per work
instruction WI-01 ‘Measuring RF Output 0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
Power’
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5.1.3. Peak Power Spectral Density

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)

Test Procedure

The transmitter output was connected to a spectrum analyzer and the peak power spectral
density measured. Method 2 Sample Detection and power averaging, specified in FCC
document DA 02-2138 (Normative Reference (ix) Section 2.1 “Guidelines for Assessing
Unlicensed National Information Infrastructure (U-NII) Devices”) was used to determine the
peak power spectral density of the emission. The Peak Power Spectral Density is the highest
level found across the emission in a 1 MHz resolution bandwidth.

Test Measurement Set up

EUT g
———0O
C O Spectrum
Analvzer
—@

Power Meter
and Sensor

Measurement set up for Peak Power Spectral Density

Measurement Results for Peak Power Spectral Density

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS —-802.11a

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11 a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc Antenna Ports (N): 2
Measured Peak Power . Peak
Test Correction Power . .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5260.00 6.21 4.30 - - 3.01 6.21 7.99 -1.78
5300.00 6.67 3.93 - - 3.01 6.67 7.99 -1.32
5320.00 6.50 3.68 - - 3.01 6.50 7.99 -1.49
Measurement uncertainty: +1.33 dB
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5,260 MHz 802.11a Port a Peak Power Spectral Density
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5,260 MHz 802.11a Port b Peak Power Spectral Density
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5,300 MHz 802.11a Port a Peak Power Spectral Density
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5,300 MHz 802.11a Port b Peak Power Spectral Density
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5,320 MHz 802.11a Port a Peak Power Spectral Density
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5,320 MHz 802.11a Port b Peak Power Spectral Density
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TABLE OF RESULTS —-802.11a

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11a Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc Antenna Ports (N): 2
Measured Peak Power . PR
Test Correction Power . .
Frequency factor Spectral Limit Margin
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5500.00 3.58 3.26 - - 3.01 3.58 7.99 -4.41
5600.00 4.94 4.08 - - 3.01 4.94 7.99 -3.05
5700.00 4.70 3.07 - - 3.01 4.70 7.99 -3.29
Measurement uncertainty: +1.33 dB
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5,500 MHz 802.11a Port a Peak Power Spectral Density
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5,500 MHz 802.11a Port b Peak Power Spectral Density
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5,600 MHz 802.11a Port a Peak Power Spectral Density
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5,600 MHz 802.11a Port b Peak Power Spectral Density
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5,700 MHz 802.11a Port a Peak Power Spectral Density
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5,700 MHz 802.11a Port b Peak Power Spectral Density
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TABLE OF RESULTS —802.11n HT20

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11 n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc Antenna Ports (N): 2
Measured Peak Power . Peak
Test Correction Power . .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5260.00 6.67 4.65 - - 3.01 6.67 7.99 -1.32
5300.00 6.27 3.84 -- - 3.01 6.27 7.99 -1.72
5320.00 6.36 3.61 - - 3.01 6.36 7.99 -1.63
Measurement uncertainty: +1.33 dB

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




4

MiC

Labs

M

Title:

To:

Serial #:
Issue Date:
Page:

Aruba AP-92/93 802.11a/b/g/n Wireless AP
FCC 47 CFR Part 15.407 & IC RSS-210
ARUB89-U2 Rev A

2nd September 2011

65 of 242

5,260 MHz 802.11n HT20 Port a Peak Power Spectral Density
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5,260 MHz 802.11n HT20 Port b Peak Power Spectral Density
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5,300 MHz 802.11n HT20 Port a Peak Power Spectral Density
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5,300 MHz 802.11n HT20 Port b Peak Power Spectral Density
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5,320 MHz 802.11n HT20 Port a Peak Power Spectral Density
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5,320 MHz 802.11n HT20 Port b Peak Power Spectral Density
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TABLE OF RESULTS —802.11n HT20

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-20 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc Antenna Ports (N): 2
Measured Peak Power . Peak
Test Correction Power . .
Limit Margin
Frequency factor Spectral
RF Port (dBm) Density
MHz a b C d 10Log(N) dBm dBm dB
5500.00 3.59 3.67 - - 3.01 3.67 7.99 -4.32
5600.00 4.47 2.98 - - 3.01 4.47 7.99 -3.52
5700.00 4.59 2.85 - -- 3.01 4.59 7.99 -3.40
Measurement uncertainty: +1.33 dB
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5,500 MHz 802.11n HT20 Port a Peak Power Spectral Density
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5,500 MHz 802.11n HT20 Port b Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
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5,600 MHz 802.11n HT20 Port a Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
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5,600 MHz 802.11n HT20 Port b Peak Power Spectral Density
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5,700 MHz 802.11n HT20 Port a Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
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5,700 MHz 802.11n HT20 Port b

Peak Power Spectral Density
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TABLE OF RESULTS - 802.11n HT40
Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11 n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |N/A dB Antenna Gain: 0 dBi
Applied Voltage: Vdc Antenna Ports (N): 2
Measured Peak Power : Peak
Test Correction Power Limit Marain
Frequency factor Spectral 9
RF Port (dBm) Density
MHz a b [ d 10Log(N) dBm dBm dB
5270.00 3.20 0.91 -- -- 3.01 3.20 7.99 -4.79
5310.00 3.64 0.47 - - 3.01 3.64 7.99 -4.35
Measurement uncertainty: +1.33 dB
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5,270 MHz 802.11n HT40 Port a Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvI 3.20 dBm VBW 3 MHz
17.7 dBm 5.26789579 GHz SWT 5 ms unit dBm
17.7,
17.7 dB Offset v1|[T1] 3.20 dBm
10 5.26789579 GHz
D1 7.99 dBm
1
. v rin g Py,
-10 l/ \
20 WMN‘NM ML\!‘\W
_3OM Mw
-40
-50
-60
-70
-82.3
Center 5.27 GHz 10 MHz/ Span 100 MHz

Date:

16.AUG.2011 09:53:52

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MiCei

V1L a0s

Title:

To:

Serial #:
Issue Date:
Page:

Aruba AP-92/93 802.11a/b/g/n Wireless AP
FCC 47 CFR Part 15.407 & IC RSS-210
ARUB89-U2 Rev A

2nd September 2011

80 of 242

5,270 MHz 802.11n HT40 Port b Peak Power Spectral Density
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5,310 MHz 802.11n HT40 Port a Peak Power Spectral Density
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5,310 MHz 802.11n HT40 Port b Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvli 0.47 dBm VBW 3 MHz
17.8 dBm 5.30048096 GHz SWT 5 ms unit dBm
17.8
17.8 dB Offset v1|[T1] 0.47 dBn
10 5.30048096 GHZ|

D1 7.99 dBm

-10

| P

—20| HANIM‘N

ol ™

-40

-50

-60

-70

-82.2

Center 5.31 GHz

Date: 16.AUG.2011 09:58:17

10 MHz/

Span 100 MHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




/'7 Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

o . To: FCC 47 CFR Part 15.407 & IC RSS-210
Mlc /M |_a bS Serial # ARUB89-U2 Rev A

Issue Date: 2nd September 2011
Page: 83 of 242

TABLE OF RESULTS —802.11n HT40

Test Conditions: 15.407 (a) Rel. Humidity (%): 35 to 42
Variant: 802.11n HT-40 Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): |[N/A dB Antenna Gain: 0 dBi
Applied Voltage: 12.0 Vdc Antenna Ports (N): 2
Measured Peak Power : Peak
Test Correction Power . .
Frequency factor Spectral Limit Margin
RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB
5510.00 3.55 2.78 -- -- 3.01 3.55 7.99 -4.44
5610.00 3.65 3.09 - - 3.01 3.65 7.99 -4.34
5690.00 2.31 1.96 -- -- 3.01 2.31 7.99 -5.68
Measurement uncertainty: +1.33 dB
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5,510 MHz 802.11n HT40 Port a Peak Power Spectral Density
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5,510 MHz 802.11n HT40 Port b Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvIi 2.78 dBm VBW 3 MHz
17.8 dBm 5.49767535 GHz SWT 5 ms unit dBm
17.8
17.8 dB Offset vi1|[T1] 2.78 dBm
10 5.49767535 GHZ
D1 7.99 dBm
1
0 AW\N%\ A R%WMW
-20 W ATV
_SOMJ\" \l\’\\
-40
-50
-60
-70
-82.2
Center 5.51 GHz 10 MHz/ Span 100 MHz
Date: 22_.JUN.2011 09:53:07

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




e ) ritle:
MIC /M LabS Serial #:
L/ Issue;)azcgi

Aruba AP-92/93 802.11a/b/g/n Wireless AP
FCC 47 CFR Part 15.407 & IC RSS-210
ARUB89-U2 Rev A

2nd September 2011

86 of 242

5,610 MHz 802.11n HT40 Port a Peak Power Spectral Density
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5,610 MHz 802.11n HT40 Port b Peak Power Spectral Density
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5,690 MHz 802.11n HT40 Port a

Peak Power Spectral Density
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5,690 MHz 802.11n HT40 Port b

Peak Power Spectral Density
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Specification

FCC, Part 15 §15.407 (a)(1), (2)(2)
5250 — 5350 MHz & 5470 — 5725 MHz

band.

Industry Canada RSS-210 § A9.2(1), A9.2(2)

5250 — 5350 MHz & 5470 — 5725 MHz

(a)(2) The peak power spectral density shall not exceed +11 dBm in any 1 megahertz

§ A9.2(2) The power spectral density shall not exceed +11 dBm in any 1 MHz band

Laboratory Measurement Uncertainty for Spectral Density

| Measurement uncertainty | +1.33dB |
Traceability
Method Test Equipment Used
Measurements were made per work 0158, 0287, 0252, 0313, 0314, 0070, 0116,

instruction WI-01 ‘Measuring RF Output
Power’

0117
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5.1.4. Peak Excursion Ratio

FCC, Part 15 Subpart C §15.407(a)(6)

Test Procedure

Normative Reference (xi) Section 2.1 Measurement Procedure DA 02-2138 “Measurement
Procedure Updated for Peak Transmit Power in the UNII Bands” was implemented to
determine the Peak Excursion Ratio. This is a conducted measurement using a spectrum
analyzer. The Peak Excursion Ratio is the difference in amplitude (dB) between the two
traces.

Test Measurement Set up

Att'n

EUT 16dB Coupler 1 Spectrum
I

Analvzer

Power Meter
and Sensor

Measurement set up for Peak Excursion Ratio

Measurement Results for Peak Excursion Ratio

Ambient conditions.
Temperature: 17 to 23 °C  Relative humidity: 31 to 57%  Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS - 802.11a

Centre Frequency Peak Excursion Ratio Margin
(MHz) (dB) (dB)
5,260 -10.62 -2.38
5,300 -10.33 -2.67
5,320 -10.74 -2.26

5,260 MHz 802.11a Legacy - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvI -10.62 dB VBW 3 MHz
22 dBm -55_.71079254 mHz SWT 5 s unit dBm
22
HA A B—Offset 1 YIT[TI] T7-13 dBn
g NS il \ 5.26196393 GHz
1 + Al“kT21 -10.62 dB
P S e e SN -85.71079254 mHZz
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5,300 MHz 802.11a Legacy - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Attt 20 dB
Ref Lvi -10.33 dB VBW 3 MHz
22 dBm -54_.30793762 mHz SWT 5 s unit dBm
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5,320 MHz 802.11a Legacy - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Attt 20 dB
Ref Lvi -10.74 dB VBW 3 MHz
22 dBm -54_.30793762 mHz SWT 5 s unit dBm
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TABLE OF RESULTS —802.11a Legacy

Centre Frequency Peak Excursion Ratio Margin
(MH2) (dB) (dB)
5,500 -10.01 -2.99
5,600 -10.03 -2.97
5,700 -10.54 -2.46

5,500 MHz 802.11a Legacy - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB

Ref Lvl -10.01 dB VBW 3 MHz
22 dBm -97.99671173 mHz SwT 5 s unit dBm

2 44 n - -

t4-6 B Offset 1 YI[[T1] 15.68 dBn
/"”““"J"WWM"\ 5.49474950 GHz
1 A Al1NT2] -10.01 dB
1 -97.996711173 mHz
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5,600 MHz 802.11a Legacy - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Attt 20 dB
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5,700 MHz 802.11a Legacy - Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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TABLE OF RESULTS —802.11n HT20

Centre Frequency Peak Excursion Ratio Margin
(MHz) (dB) (dB)
5,260 -11.02 -1.98
5,300 -10.51 -2.49
5,320 -10.61 -2.39

5,260 MHz 802.11n HT20 - Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -11.02 dB VBW 3 MHz
22 dBm -85.97278595 mHz SWT 5 s unit dBm
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5,300 MHz 802.11n HT20 - Peak Excursion Ratio
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5,320 MHz 802.11n HT20 - Peak Excursion Ratio
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TABLE OF RESULTS —802.11n HT20
Centre Frequency Peak Excursion Ratio Margin
(MH2) (dB) (dB)
5,500 -11.23 1.77
5,600 -10.83 =217
5,700 -10.73 -2.27

5,500 MHz 802.11n HT20 -

Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 20 dB
Ref Lvl -11.23 dB VBW 3 MHz
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5,600 MHz 802.11n HT20 - Peak Excursion Ratio
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5,700 MHz 802.11n HT20 -

Peak Excursion Ratio
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TABLE OF RESULTS — 802.11n HT40
Centre Frequency Peak Excursion Ratio Margin
(MHz) (dB) (dB)
5,270 -11.04 -1.96
5,310 -10.90 -2.10

5,270 MHz 802.11n HT40 -

Peak Excursion Ratio

Delta 1 [T2] RBW 1 MHz  RF Att 20 dB
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5,310 MHz 802.11n HT40 - Peak Excursion Ratio
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TABLE OF RESULTS —802.11n HT40
Centre Frequency Peak Excursion Ratio Margin
(MHz) (dB) (dB)
5,510 -10.74 -2.26
5,590 -10.70 -2.30
5,690 -10.62 -2.38
5,510 MHz 802.11n HT40 - Peak Excursion Ratio
Delta 1 [T2] RBW 1 MHz RF Att 20 dB
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5,590 MHz 802.11n HT40 - Peak Excursion Ratio
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5,690 MHz 802.11n HT40 - Peak Excursion Ratio
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Specification

Limits

815.407 (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 in this paragraph)
shall not exceed 13dB across any 1MHz bandwidth or the emission bandwidth whichever is

less

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81dB
Traceability
Method Test Equipment Used

instruction WI-03 ‘Measurement of RF
Spectrum Mask’

Measurements were made per work | 0158, 0287, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.5. Frequency Stability

FCC, Part 15 Subpart C §15.407(g)
Industry Canada RSS-210 §2.1

Test Procedure
The manufacturer of the equipment is responsible for ensuring that the frequency stability is
such that emissions are always maintained within the band of operation under all conditions.

Manufacturer Declaration

The frequency stability of the reference oscillator sets the frequency stability of the RF
transceiver signals. Therefore all of the RF signals should have +20ppm stability.

This stability accounts for room temp tolerance of the crystal oscillator circuit, frequency
variation across temperature, and crystal ageing.

+20ppm at 5.250 GHz translates to a maximum frequency shift of £105 KHz. As the edge of
the channels is at least one MHz from either of the band edges, +105 KHz is more than
sufficient to guarantee that the intentional emission will remain in the band over the entire
operating range of the EUT.

Specification

Limits

§15.407 (g) Manufacturers of U-NII devices are responsible for ensuring frequency stability
such that an emission is maintained within the band of operation under all conditions of
normal operation as specified in the user’'s manual.
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5.1.6. Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.407(f)

Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm?) = EIRP/(4nd?)

EIRP=P*G*2

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 A (G (dBi)/10)

The Aruba AP92 / AP93 has two transmitters. The peak power in the table below is calculated
by assuming a worst case scenario where the two transmitters are operating simultaneously in

the same band. The Peak Power in m\W is calculated by taking the maximum allowable
conducted power for each antenna to meet the EIRP requirments.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

Antenna Numeric | Peak Output OITJetall(Jt Calculated Safe Sl\g'n;gltjig'n
. . Gain Power P Distance @ P
At (EI2) (numeric) (dBm) el 1mW/cm? Limit(cm) IR
(mW) (cm)
5.8 3.8 +21.19 131.5 6.3 20.00
6.0 4.0 +20.99 125.6 6.3 20.00
14.0 25.1 +12.99 19.9 6.3 20.00

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if calculations indicate the MPE distance to be less.

Specification
Maximum Permissible Exposure Limits

FCC §1.1310 Limit = 1mW / cm? from 1.310 Table 1

Before equipment certification is granted, the application requirements of
RSS-102 shall be met.

Laboratory Measurement Uncertainty for Power Measurements

[ Measurement uncertainty | +1.33dB_|
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5.1.7. Radiated Emissions

FCC, Part 15 Subpart C §15.407(b)(2), §15.205(a)/15.209(a)
Industry Canada RSS-210 §A9.3(2); §2.2; §2.6;

Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode. Depending on the frequency band spanned
a notch filter and/or waveguide filter was used to remove the fundamental frequency.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR compliant receiver. Emissions above 1000 MHz are measured utilizing a CISPR
compliant average detector with a tuned receiver, using a bandwidth of 1 MHz. Emissions
from 30 MHz — 1000 MHz are measured utilizing a CISPR compliant quasi-peak detector with
a tuned receiver, using a bandwidth of 120 kHz. Only the highest emissions relative to the
limit are listed.

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. In this test facility, the Antenna Factor, Cable
Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected
field strength can be read directly on the receiver.

FS=R+AF + CORR

where:
FS = Field Strength
R = Measured Receiver Input Amplitude
AF = Antenna Factor
CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain

For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:
FS=51.5+85+1.3-26.0 +1 = 36.3dBuV/m
Conversion between dBuV/m (or dBuV) and uV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100uV/m
48 dBuV/m = 250uV/m
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The following formula is used to convert the equipment isotropic radiated power (eirp) to

field strength (dBuV/m);

£ — 1000000 x \/30F/

where P is the EIRP in Watts

Therefore: -27 dBm/MHz = 68.23 dBuV/m

3 puV/m

Note: The data in this Section identifies that the EUT is in compliance with the -27dBm/MHz
EIRP limit (68.23 dBuV/m) for out of band emissions. All out of band emissions are less than

68.23 dB pV/m.
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Test Measurement Set Up > 1 GHz
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Transmitter Spurious Emission measurement test configuration
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/?

MC

Specification

Radiated Spurious Emissions

15.407 (b)(2). All emissions outside of the 5,150-5,350MHz band shall not exceed an EIRP of
-27dBm/MHz.

FCC §15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

FCC 815.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength
of emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits
in Section 15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

FCC 8§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

RSS-210 8A9.3(2) For transmitters operating in the 5250-5350 MHz band, all emissions
outside the 5150-5350 MHz band shall not exceed -27 dBm/MHz e.i.r.p. Devices operating in
the 5250-5350 MHz band that generate emissions in the 5150-5250 MHz band shall not
exceed out of band emission limit of 27 dBm/MHz e.i.r.p. in the 5150-5250 MHz band in order
to operate indoor/outdoor, or alternatively shall comply with the spectral power density for
operation within the 5150-5250 MHz band and shall be labeled “for indoor use only”.

RSS-Gen §4.7 The search for unwanted emissions shall be from the lowest frequency
internally generated or used in the device (local oscillator, intermediate of carrier frequency),
or from 30 MHz , whichever is the lowest frequency, to the 5™ harmonic of the highest
frequency generated without exceeding 40 GHz.

RSS-Gen §6 Receiver Spurious Emission Standard

If a radiated measurement is made, all spurious emissions shall comply with the limits of the
following Table. The resolution bandwidth of the spectrum analyzer shall be 100 kHz for
spurious emission measurements below 1.0 GHz and 1.0 MHz for measurements above 1.0
GHz
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Table 1: FCC 15.209 Spurious Emissions Limits
Frequency (MHz) Field Strength Field Strength Measurement
(LV/m) (dBpV/m) Distance (meters)

30-88 100 40.0 3

88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Spectrum Measurement

| Measurement Uncertainty | +5.6/ -4.5 dB

Traceability:

Method

Test Equipment Used

Work instruction WI-03

0088, 0158, 0134, 0304, 0311, 0315, 0310, 0312
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5.1.7.1. Integral Antenna — Radiated Spurious Emissions — Above 1 GHz

Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11a; 6 Mbit/s Temp (°C) | 21.5
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37%
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MiCSM
i dButim Yasona by EMiSoft 22 biar 11 16:38 -
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Radiated Emissions Template: FCC RE 1-18GHz

Filzname: k:'program'anibatanby? -apd2932 sdrifce 18,407 rez 210 annex Ddatavradistedintegr

Formally measured emission peaks

Froguency | Raw || Cable | A% | gply | Messwement | poy | Hat | pat | Limk | Mergin | Pess | Comments
1720.100 62.9 2.6 -13.3 52.1 Peak Max VvV | 101 0 74.0 -21.9 | Pass RB
1720.100 35.8 2.6 -13.3 25.0 | Average Max VvV | 101 0 54.0 -29.0 | Pass RB
6906.934 64.7 5.3 -5.5 64.5 Peak [Scan] H | 100 NRB
5256.313 66.2 4.6 -9.0 61.9 Peak [Scan] VvV | 100 FUND
5769.539 57.0 4.8 -8.3 53.4 Peak [Scan] VvV | 100 0 54 -0.6 Pass NRB
5320.040 57.8 4.6 -9.1 53.3 Peak [Scan] H | 100 0 54 -0.7 Pass BE
17250.501 40.5 8.6 1.6 50.7 Peak [Scan] H | 100 0 54 -3.3 Pass NRB
10358.757 44 .4 6.7 -2.1 491 Peak [Scan] H | 100 0 54 -4.9 Pass NRB
3447.986 56.0 3.6 -11.5 48.1 Peak [Scan] VvV | 100 0 54 -6.0 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11a; 6 Mbit/s Temp (°C) | 21.5
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Fadiated Emiszion= Template: FCC RE 1-18GHz
Filename: k:'program'arba‘anib?? -ap9293 sdrfcc 15.407- res 210 annex Ydataadigtedtintegr

Formally measured emission peaks

Froency | Faw || Cae | ap ag | Level | Measrement | pgy | Hat| At | Lt | Magin | Pess | omments
1731.623 64.8 2.6 -13.2 54.2 Peak Max vV | 101 | 73 74.0 -19.8 | Pass RB
1731.623 343 2.6 -13.2 237 Average Max vV | 101 | 73 54.0 -30.4 | Pass RB
5290.381 62.5 4.6 -9.2 58.0 Peak [Scan] H | 100 FUND
6927.856 57.8 54 -5.5 57.6 Peak [Scan] H | 100 Pass NRB
5599.198 57.6 47 -8.6 53.6 Peak [Scan] VvV | 100 0 54 -0.4 Pass NRB
5320.040 55.9 4.6 -9.1 51.5 Peak [Scan] H | 100 0 54 -2.5 Pass BE
17497.796 40.6 8.8 1.4 50.7 Peak [Scan] H | 100 0 54 -3.3 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11a; 6 Mbit/s Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Eadiated Emissions

mplate: FCC RE1-1

H
Filename: k:'programaruba’arub?s -ap9293 Sdr'l.fcc 16.407- rs=z 21IZI annex Adata'radiatediintegr

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail

5304.449 62.4 4.6 -9.4 57.6 Peak [Scan] H | 100 FUND
5531.06212 56.6 4.6 -8.7 52.6 Peak [Scan] VvV | 100 0 54.0 -1.4 Pass NRB

5320.040 56.8 4.6 -9.1 52.3 Peak [Scan] H | 100 0 54 -1.7 Pass BE
17651.503 41.3 8.8 0.8 50.8 Peak [Scan] VvV | 100 0 54 -3.2 Pass NRB
10470.942 46.6 6.8 -2.6 50.8 Peak [Scan] H | 100 0 54 -3.2 Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiated Emiszions

Template: FCC RE 1-12GH:z

M
Filername: kprogramiarubaiarub?? -apd293 sdrfce 15.407- res 210 annex Sdatairadistediintegr

Formally measured emission peaks

Froguency | faw | Cable | A | oo | Messwement | g | Bt | pat | Lt | Mag | Bess | commens
15789.739 50.7 8.7 0.1 59.5 Peak Max VvV | 101 1 74.0 -14.5 | Pass RB
15789.739 34.1 8.7 0.1 42.9 Average Max VvV | 101 1 54.0 -11.1 | Pass RB
7030.060 55.2 54 -5.2 55.4 Peak [Scan] H | 100 Pass NRB
5020.040 57.6 4.6 -9.1 53.1 Peak [Scan] H | 100 Pass NRB
5531.062 56.6 4.6 -8.7 52.6 Peak [Scan] VvV | 100 Pass NRB
10539.078 46.6 6.8 -2.6 50.9 Peak [Scan] H | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Radiated BEmissions

mplate: FCC RE 1-18GHz2

Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
Micem
i dBuvim asona by EMiSoft 22 bear 11 18:01 -
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Filename: k:\programiamnibaiarb 3 -apd293 Sdl‘-.fcc 15.407- rs= 210 annex Sdataiadiatedintegr

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
15904.389 52.9 8.9 -0.2 61.5 Peak Max VvV | 101 0 74.0 -12.5 | Pass RB
10602.705 50.2 6.8 -2.3 54.7 Peak Max H | 101 | 41 74.0 -19.3 | Pass RB
15904.389 36.4 8.9 -0.2 45.0 Average Max VvV | 101 0 54 -9.0 Pass RB
10602.705 36.0 6.8 -2.3 40.5 Average Max H | 101 | 41 54 -13.5 | Pass RB
5020.040 59.4 4.6 -9.1 55.0 Peak [Scan] VvV | 100 Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MiCeM
i dBusim Wasona by EMiSoft 22 ar 111811 -
Horizont:
= L
— Fwrerage Lt

Formally measured emission peaks

Freguonoy | faw | Cable | AT | Lovel | Measement | gy | Mot | gt | Lk | Margin | Pest | Comments
15958.099 47.8 9.0 0.4 571 Peak Max \% 101 1 74.0 -16.9 Pass RB
10642.796 51.9 6.8 -2.2 56.5 Peak Max H 101 1 74.0 -17.5 Pass RB
15958.099 34.0 9.0 0.4 43.4 Average Max \ 101 1 54 -10.6 Pass RB
10642.796 37.4 6.8 -2.2 42.0 Average Max H 101 1 54 -12.0 Pass RB
5020.040 58.7 4.6 -9.1 54.3 Peak [Scan] \% 100 Pass BE

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5270 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
15821.763 50.8 8.7 -0.2 59.4 Peak Max VvV | 101 3 74.0 -14.6 | Pass RB
15821.763 34.0 8.7 -0.2 42.6 Average Max 101 3 54.0 -11.4 | Pass RB
5020.040 58.2 4.6 -9.1 53.8 Peak [Scan] 100 0 54 -0.3 Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5310 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna Duty Cycle (%) | 100

Test Notes 1

Test Notes 2
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Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
15924.394 49.6 8.9 0.1 58.6 Peak Max VvV | 101 0 74.0 -15.4 | Pass RB
10610.814 49.4 6.8 -2.2 54.0 Peak Max H | 101 | 19 74.0 -20.0 | Pass RB
15924.394 345 8.9 0.1 434 Average Max VvV | 101 0 54 -10.6 | Pass RB
10610.814 329 6.8 -2.2 375 Average Max H | 101 | 19 54 -16.5 | Pass RB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Radiated Bmissions

J Template: FCC RE 1-18GHz . .
Filename: k:programiarubatanib?? -ap8293 sdrifce 15.407- res 210 annex Sdataiadiatediintegr

Test Freg. | 5500 MHz Engineer | SB
Variant | 802.11a; 6 MBit/s Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37%
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MIC&MLabs
i dButdim Vasona by EMiSoft 23 har 11 08:18 -
— 1] Horizont:
[ “wertical
To0 — Peak Limit
— ﬁoremge Lt
Z A _—
| * Spec Dist 3m
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]
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an
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100
omao immo Ao

Formally measured emission peaks

Froguency | faw || Cale | AT | uovel | easwement | g | ot | pat | Lmit | Marin | st | Gommens
11000.721 57.3 7.0 -2.9 61.3 Peak Max H | 100 | 35 74.0 -12.7 | Pass RB
11000.721 43.2 7.0 -2.9 47.3 Average Max H | 100 | 35 54.0 -6.7 Pass RB
5496.994 76.6 4.6 -8.7 724 Peak [Scan] VvV | 100 FUND
5162.244 66.1 4.6 -9.0 61.8 Peak [Scan] VvV | 100 Pass NRB
16535.070 47.3 8.8 04 56.6 Peak [Scan] H | 100 Pass NRB
5871.743 54.6 4.8 -8.6 50.8 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5600 MHz Engineer | SB
Variant | 802.11a; 6.MBit/s Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100

Test Notes 1

Test Notes 2
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Template: FCC RE 1-18GHz
Filzrame: k\pragramiambaiarub?3 -apa2o3 sdides 15 407 res 210 annex Ddataimdistadintegr

23 hbar 11 09:32 .-
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Spec Dist 3m

Frequency: hiHz
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Formally measured emission peaks

Froguency | faw | Cable | AT | Lovel | Measwement | pgy | Ht | A | Lk | Mt | a5t | comments
11201.764 57.5 6.9 -3.0 61.4 Peak Max H | 100 | 30 74.0 -12.6 | Pass RB
11201.764 443 6.9 -3.0 48.2 Average Max H | 100 | 30 54.0 -5.8 Pass RB
5162.244 67.9 4.6 -9.0 63.6 Peak [Scan] VvV | 100 Pass NRB
5599.198 63.2 4.7 -8.6 59.3 Peak [Scan] VvV | 100 FUND
6042.084 57.8 4.9 -8.2 54.5 Peak [Scan] VvV | 100 Pass NRB
16797.756 40.1 8.6 1.4 50.2 Peak [Scan] VvV | 100 0 54 -3.8 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5700 MHz Engineer | SB
Variant | 802.11a; 6 MBit/s Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100

Test Notes 1

Test Notes 2

MIC@IVIL:bs
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J Template: FCC RE 1-18GHz . .
Filename: k:programiarubatanib?? -ap8293 sdrifce 15.407- res 210 annex Sdataiadiatediintegr

]
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Frequency: MHz
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5701.403 75.3 4.7 -8.1 71.9 Peak [Scan] H | 100 FUND
5156.31263 67.4 4.6 -9.0 63.1 Peak [Scan] VvV | 100 Pass NRB
11390.782 47.9 6.8 -1.6 53.2 Peak [Scan] H | 100 0 54 -0.8 Pass RB
5973.948 55.3 4.9 -8.2 51.9 Peak [Scan] VvV | 100 0 54 -2.1 Pass NRB
17693.387 40.4 8.8 0.8 50.0 Peak [Scan] H | 100 0 54 -4.0 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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(I\_,I/ic;/&n LabS Serial #:  ARUBS9-U2 Ry A

Test Freq.5500 MHz Engineer|SB
Variant{802.11n; HT-20; 6.5 MCS Temp (°C)21.5
Freg. Range[1000 MHz - 18000 MHz Rel. Hum.(%)37
Power Setting(18 Press. (mBars)[1002
Antennalintergral 5.8 dBi Duty Cycle (%)[100
Test Notes 1
Test Notes 2

MiC@M L2t
i dBuvim asona by EMiSoft 23 har 11 09:45 -
— 1] Horizonitz
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— ﬁwemge Lt
+ L
e }:\ * Meaar.fﬁﬁgﬂm

| * 5 i
pac Dist 3m
0 Al
]
i)

a0
a0
Frequency: hiHz
00
oo oo 1=mn
Radiated Bmissions mplate: FCC RE 1-18GHz

Filename: k:\programiamnibaiarb 3 -apd293 Sdl‘-.fcc 15.407- rs= 210 annex Sdataiadiatedintegr

Formally measured emission peaks

Freguonor | S| Cable o g Levl | Measurement | ey | | g2t | il | Margn | Past commens
11001.763 | 56.3 7.0 -2.9 60.3 Peak Max H 100 | 44 74.0 -13.7 | Pass RB
11001.763 | 41.5 7.0 -2.9 456 Average Max H 100 | 44 54.0 -8.4 | Pass RB
5496.994 76.2 | 46 -8.7 721 Peak [Scan] \% 100 FUND
5162.244 67.2 | 4.6 -9.0 62.8 Peak [Scan] V 100 Pass NRB
16535.070 | 479 | 8.8 0.4 57.1 Peak [Scan] \% 100 Pass NRB
5871.743 552 | 4.8 -8.6 51.4 Peak [Scan] \% 100 0 54 -2.6 | Pass NRB

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq.5600 MHz Engineer|SB

Variant[802.11n; HT-20; 6.5 MCS

Temp (°C)21.5

Freq. Range|1000 MHz - 18000 MHz

Rel. Hum.(%)37

Power Setting(18

Press. (mBars)[1002

Antennalintergral 5.8 dBi

Duty Cycle (%)[100

Test Notes 1

Test Notes 2

Radiated Emizszions

MIC&M 205
dBuLtm Wasona by EMiSoft 23 hlar 11 09:48 --
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: Template: FCC RE 1-18GHz . .
Filename: k:program'anba'arub?s -apd293 sdrfce 15.407- res 210 annex 9datavradiatediintegr

Formally measured emission peaks

Froguency | o, | 00 e ae| guever | Mesrement | oy | Hot |t | Lk | Mg | Pas= | Comments
11205.852 | 59.1 | 6.9 | -3.1 63.0 Peak Max H | 100 | 26 74.0 -11.0 | Pass RB
11205.852 | 44.0 | 6.9 | -3.1 47.8 | Average Max H | 100 | 26 54.0 -6.2 | Pass RB
5156.313 | 67.8 | 46 | -9.0 63.5 Peak [Scan] VvV | 100 Pass NRB
5599.198 | 634 | 4.7 | -8.6 59.5 Peak [Scan] H | 100 FUND
16807.615 | 46.8 | 8.6 1.6 57.0 Peak [Scan] H | 100 Pass NRB
5973.948 | 56.8 | 49 | -8.2 53.4 Peak [Scan] VvV | 100 Pass NRB

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq.5700 MHz Engineer|SB

Variant[802.11n; HT-20; 6.5 MCS

Temp (°C)21.5

Freq. Range|1000 MHz - 18000 MHz

Rel. Hum.(%)37

Power Setting(18

Press. (mBars)[1002

Antennalintergral 5.8 dBi

Duty Cycle (%)[100

Test Notes 1

Test Notes 2
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} Template: FCC RE 1-18GHz i .
Filename: k:progamiarba‘arub s -apd293 sdrifee 15.407- res 210 annex Sdatairadiatediintegr
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Formally measured emission peaks

Froguency | o, | 00 e ae| guever | Mesrement | oy | Hot |t | Lk | Mg | Pas= | Comments
11402.566 | 50.5 | 6.8 | -1.6 55.7 Peak Max H | 100 | 34 74.0 -18.4 | Pass RB
11402.566 | 36.1 | 6.8 | -1.6 41.3 | Average Max H | 100 | 34 54.0 -12.7 | Pass RB
5701.403 | 75.0 | 4.7 | -8.1 7.7 Peak [Scan] VvV | 100 FUND
5156.313 | 674 | 46 | -9.0 63.1 Peak [Scan] VvV | 100 Pass NRB
17114.228 | 451 | 8.5 0.8 54.4 Peak [Scan] H | 100 Pass NRB
6144289 | 549 | 5.0 | -7.3 52.6 Peak [Scan] H | 100 Pass NRB

Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5510 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MiCeiv
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Filename: k:iprogramianibaianib 73 -ap0203 sdrifec 15.407- res 210 annex Sdatairadiatedintegr

Formally measured emission peaks

Froguency | faw | Gable | A | oo | Messurement | gy | ot | pat | Lt | Mg | et | commens
11024.850 54.7 7.0 -2.9 58.8 Peak Max H | 100 | 40 74.0 -15.2 | Pass RB
11024.85 41.0 7.0 -2.9 45.1 Average Max H | 100 | 40 54.0 -8.9 Pass RB
5496.994 74.0 4.6 -8.7 69.9 Peak [Scan] VvV | 100 FUND
5156.313 66.7 4.6 -9.0 62.3 Peak [Scan] VvV | 100 Pass NRB
16535.070 441 8.8 04 53.3 Peak [Scan] VvV | 100 Pass NRB
5905.812 56.6 4.8 -8.7 52.7 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
o To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ |_a S Serial # ARUB89-U2 Rev A
‘ Issue Date: 2nd September 2011
Page: 133 of 242
Test Freg. | 5590 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Template: FCC RE_1-18GHz

Filename: k:'programiarubatanb s -ap8293 sdnfec 15.407- res 210 annex Sdatairadiagtediintagr

Formally measured emission peaks

Froguency | faw | Gable | A | oo | Messurement | poy | ot | pat | Lt | Mg | et | comments
11165.692 55.6 6.9 -3.4 59.2 Peak Max H | 100 | 30 74.0 -14.8 | Pass RB
11165.692 42.0 6.9 -3.4 45.6 Average Max H | 100 | 30 54.0 -8.4 Pass RB
5162.244 67.3 4.6 -9.1 62.9 Peak [Scan] VvV | 100 Pass NRB
16773.547 46.5 8.6 1.7 56.8 Peak [Scan] VvV | 100 Pass NRB
5599.198 60.1 4.7 -8.6 56.2 Peak [Scan] VvV | 100 FUND
5973.948 56.9 4.9 -8.2 53.6 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5690 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | Intergral 5.8 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: k:programiarubatanib?? -ap8293 sdrifce 15.407- res 210 annex Sdataiadiatediintegr

Formally measured emission peaks

Froguency | faw | Gable | A | oo | Messurement | poy | ot | pat | Lt | Mg | et | comments
5701.403 70.7 47 -8.1 67.3 Peak [Scan] VvV | 100 Pass FUND
5162.24449 67.1 4.6 -9.1 62.6 Peak [Scan] VvV | 100 Pass NRB
6246.493 53.9 5.0 -6.7 52.2 Peak [Scan] H | 100 Pass NRB
16364.729 42.4 8.9 0.4 51.7 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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5.1.7.2. External Antenna AP-ANT-10 — Radiated Spurious Emissions — Above 1 GHz

Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37%
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Template: FCC RE 1-18GHz

Filename: k:\programiamnibaiarb 3 -apd293 Sdl‘-.fuzpc 15.407- rs= 210 annex Sdataiadiatediap-an

Formally measured emission peaks

Froguency | faw | Gable | A | oy | Messurement | pg | Mot | Azt | Limk | Maigin | Pt | comments
15787.014 54.3 8.7 0.2 63.2 Peak Max H | 100 | 90 74.0 -10.8 | Pass RB
1716.954 53.3 2.6 -13.3 42.5 Peak Max VvV | 100 | 89 74.0 -31.5 | Pass RB
3510.060 68.0 3.6 -11.5 60.1 Peak Max VvV | 100 | 207 74 -13.9 | Pass RB
15787.014 38.3 8.7 0.2 47.2 Average Max H | 100 | 90 54 -6.8 Pass RB
1716.954 44.8 2.6 -13.3 34.0 Average Max VvV | 100 | 89 54 -20.0 | Pass RB
3510.060 47.2 3.6 -11.5 39.3 Average Max VvV | 100 | 207 54 -14.7 | Pass RB
6995.992 725 54 -5.1 6 Peak [Scan] VvV | 100 Pass NRB
5496.994 67.7 4.6 -8.7 63.6 Peak [Scan] VvV | 100 Pass NRB
5258.517 64.6 4.6 -9.5 59.7 Peak [Scan] VvV | 100 FUND
10520.641 50.3 6.8 -2.6 54.5 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MIC@ML:bs
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Radiated Emiszions Template: FCC RE 1-18GHz .
Filename: k:'programiarba’amb?s -ap9293 sdifce 15.407- res 210 annex Sdatairadiated'ap-an

Formally measured emission peaks

Cab .
W | 68| 5 | B | aB | e 0| o ||| | commons
15890.581 | 58.7 | 8.8 | -0.1 67.4 Peak Max VvV | 100 | 29 74.0 -6.6 | Pass RB
5015.23 70.1 | 46 | -9.0 65.7 Peak Max V | 100 | 26 74.0 -8.3 | Pass RB
10600.881 | 56.0 | 6.8 | -2.4 60.5 Peak Max H | 100 1 74 -13.5 | Pass RB
15890.581 | 415 | 8.8 | -0.1 50.2 Average Max | V | 100 | 29 54 -3.8 | Pass RB
5015.230 | 56.7 | 46 | -9.0 52.3 AverageMax | V | 100 | 26 54 -1.7 | Pass RB
10600.881 | 41.2 | 6.8 | -24 45.7 Average Max H | 100 1 54 -8.3 | Pass RB
5292.585 | 73.3 | 46 | 9.5 68.4 Peak [Scan] V | 100 FUND
5496.994 | 66.6 | 46 | -8.7 62.5 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
o To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ |_a S Serial # ARUB89-U2 Rev A
‘ Issue Date: 2nd September 2011
Page: 137 of 242
Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiated Emissions

Template: FCC RE 1-18GHz

Filzname: k:'program'arnba'arb?s -apd293 sdnfec 15.407- res 210 annex 9vdatavradiated'ap-an

Formally measured emission peaks

Froguency | faw | Cable | AT | uovel | Messurement | gy | Mt | Aot | Lk | Mg | st | Comment
15967.375 61.3 9.0 0.3 70.6 Peak Max vV | 100 | 79 74.0 -3.4 Pass RB
5018.437 70.0 4.6 -9.1 65.5 Peak Max VvV | 100 | 26 74 -8.5 Pass RB
10641.043 56.8 6.8 2.2 61.4 Peak Max H | 100 1 74.0 -12.6 | Pass RB
15967.375 43.2 9.0 0.3 52.4 Average Max vV | 100 | 79 54 -1.6 Pass RB
5018.437 56.3 4.6 -9.1 51.9 Average Max \% 100 | 26 54 -2.2 Pass RB
10641.043 42.0 6.8 2.2 46.6 Average Max H 100 1 54 -7.4 Pass RB
5292.585 71.9 4.6 -9.5 67.0 Peak [Scan] VvV | 100 FUND
5496.994 67.3 4.6 -8.7 63.2 Peak [Scan] VvV | 100 Pass NRB
7098.196 50.3 54 -5.2 50.5 Peak [Scan] H 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37

Power Setting

18

Press. (mBars) | 1002

Antenna

AP-ANT-10 6 dBi

Duty Cycle (%) | 100

Test Notes 1

Test Notes 2
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Radiated Emissions FC
Filzname: k:'program'arnba'arb?s -apd293 sdnfec 15.407- res 210 annex 9vdatavradiated'ap-an

Template: FCC RE 1-18GHz

Formally measured emission peaks

roguney | e [ cate e T G255 Twossweens oy [t [ Tt T e commans
15783807 | 561 | 87 | 00 | 648 | PeakMax | V | 100 | 15 | 74 92 | Pass RB
5016513 | 685 | 46 | -90 | 641 | PeakMax | V | 100 | 31 74 99 |Pass| RB_
10524248 | 523 | 68 | 26 | 565 | PeakMax | V | 100 | 21 74 | 175 | Pass RB
1783647 | 631 | 26 | 129 | 528 | PeakMax | V | 100 | 0 74 | 212 | Pass RB
15783807 | 398 | 87 | 00 | 485 | AverageMax | V | 100 | 15 | 54 55 | Pass RB
5016513 | 552 | 46 | -90 | 508 | AverageMax | V | 100 | 31 54 32 | Pass RB
10524248 | 382 | 68 | -26 | 424 | AverageMax | V | 100 | 21 54 | -116 | Pass RB
1783647 | 451 | 26 | -129 | 347 | AverageMax | V | 100 | © 54 | -193 | Pass RB
6995092 | 69.8 | 54 | -51 | 679 | Peak(Scan] | V | 100 Pass | NRB
5258517 | 697 | 46 | -95 | 648 | Peak[Scan] | H | 100 FUND
5462926 | 677 | 46 | -90 | 633 | Peak[Scan] | V | 100 Pass | NRB
3486974 | 613 | 36 | -116 53631 Peak [Scan] | V | 100 Pass | NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100

Test Notes 1

Test Notes 2
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mplate: FCC RE 1-18GHz
Filename: k:program'amibaarub?s -apf293 5-:Ir".fc-: 15.407- r== 210 annex 9'data‘'radiated'ap-an
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Frequency: hiHz
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Formally measured emission peaks

Froguency | faw | Cable | AT | Lovel | Measrement | poy | Ht | Azt | L | Magin | P58 | omments
15921.844 58.7 8.8 -0.1 67.4 Peak Max \ 100 | 29 74.0 -6.6 Pass RB
5020.040 70.1 4.6 -9.0 65.7 Peak Max \ 100 | 26 74.0 -8.3 Pass RB
10607.214 56.0 6.8 -2.4 60.5 Peak Max H 100 1 74 -13.5 | Pass RB
15921.844 41.5 8.8 -0.1 50.2 Average Max \ 100 | 29 54 -3.8 Pass RB
5020.040 56.7 4.6 -9.0 52.3 Average Max \% 100 26 54 -1.7 Pass RB
10607.214 41.2 6.8 -2.4 45.7 Average Max H 100 1 54 -8.3 Pass RB
5292.58517 72.3 4.6 -9.5 67.4 Peak [Scan] \Y 100 FUND
5531.062 66.4 4.6 -8.7 62.3 Peak [Scan] \ 100 Pass NRB
5871.743 56.6 4.8 -8.6 52.8 Peak [Scan] \ 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
o To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ |_a S Serial # ARUB89-U2 Rev A
‘ Issue Date: 2nd September 2011
Page: 140 of 242
Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiated Bmissions mplate: FCC RE 1-18GHz
Filename: k:\programiamnibaiarb 3 -apd293 Sdl‘-.fcc 15.407- rs= 210 annex Sdataiadiatediap-an

Formally measured emission peaks

Froguency | faw | Cable | AT | uovel | Messwement | gy | gt | | Lt Man | Bese | comments
15967.375 61.3 9.0 0.3 70.6 Peak Max \ 100 | 79 74.0 -3.4 Pass RB
5018.437 70.0 4.6 -9.1 65.5 Peak Max \ 100 | 26 74 -8.5 Pass RB
15967.375 43.2 9.0 0.3 52.4 Average Max \ 100 | 79 54 -1.6 Pass RB
5018.437 56.3 4.6 -9.1 51.9 Average Max \ 100 | 26 54 2.2 Pass RB

7098.19639 57.4 54 -5.2 57.6 Peak [Scan] \Y 100 Pass NRB
5496.994 68.3 4.6 -8.7 64.2 Peak [Scan] \ 100 Pass NRB
5326.653 70.5 4.6 -9.5 65.6 Peak [Scan] H 100 FUND
10641.283 50.8 6.8 -2.2 55.5 Peak [Scan] \ 100 Pass NRB
5973.948 51.7 4.9 -8.2 48.3 Peak [Scan] \ 100 Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Radiated Emis=sions

Iate: FCC RE 1-13GHz

Test Freg. | 5270 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | faw | Cable | A | oo | Messwement | g | Bt | pat | Lt | Mag | Bess | commens
15819.639 56.1 8.7 0.0 64.8 Peak Max VvV | 100 | 15 74.0 -9.2 Pass RB
5020.040 68.5 4.6 -9.0 64.1 Peak Max VvV | 100 | 31 74.0 -9.9 Pass RB
10539.078 52.3 6.8 -2.6 56.5 Peak Max VvV | 100 | 21 74 -17.5 | Pass RB
15819.639 39.8 8.7 0.0 48.5 Average Max VvV | 100 | 15 54 -5.5 Pass RB
5020.040 55.2 4.6 -9.0 50.8 Average Max VvV | 100 | 31 54 -3.2 Pass RB
10539.078 38.2 6.8 -2.6 42.4 Average Max VvV | 100 | 21 54 -11.6 | Pass RB
5292.585 68.6 4.6 -9.5 63.7 Peak [Scan] VvV | 100 FUND
5496.99399 67.1 4.6 -8.7 62.9 Peak [Scan] VvV | 100 Pass NRB
7030.060 61.1 5.4 -5.2 61.3 Peak [Scan] VvV | 100 Pass NRB
5837.675 58.0 4.8 -8.6 54.2 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
® To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ |_a S Serial # ARUB89-U2 Rev A
‘ Issue Date: 2nd September 2011
Page: 142 of 242
Test Freg. | 5310 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: k:iprogramianibaianub 73 -ap0203 sdrifec 15.407- res 210 annex Sdatairadiatediap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
15967.375 61.3 9.0 0.3 70.6 Peak Max VvV | 100 | 79 74.0 -34 Pass RB

5020.04 70.0 4.6 -9.1 65.5 Peak Max VvV | 100 | 26 74 -8.5 Pass RB
10641.283 52.3 6.8 -2.6 56.5 Peak Max VvV | 100 | 21 74 -17.5 | Pass RB
15967.375 43.2 9.0 0.3 52.4 Average Max vV | 100 | 79 54 -1.6 Pass RB

5020.04 56.3 4.6 -9.1 51.9 Average Max V 100 | 26 54 -2.2 Pass RB
10641.283 38.2 6.8 -2.6 42.4 Average Max VvV | 100 | 21 54 -11.6 | Pass RB
5292.58517 68.9 4.6 -9.5 64.0 Peak [Scan] H | 100 FUND
5478.858 66.2 4.6 -9.0 61.9 Peak [Scan] VvV | 100 Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freq.5500 MHz Engineer|SB
Variant{802.11a; 6 Mbs Temp (°C)21.5
Freg. Range[1000 MHz - 18000 MHz Rel. Hum.(%)37%
Power Setting(18 Press. (mBars)[1002
AntennalAP-ANT-10 6 dBi Duty Cycle (%)[100
Test Notes 1
Test Notes 2
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Radiated Bmissions
Filename: k:\programiamnibaiarb 3 -apd293 Sdl‘-.fcc 15.407- rs= 210 annex Sdataiadiatediap-an

mplate: FCC RE 1-18GHz2

Formally measured emission peaks

Froguency | Ran, | o ar dp| goevel | Messurement | o | Mot | gt | Lt | Margin| Bess Comments
11000.481 | 516 | 7.0 | -2.9 55.7 Peak Max H | 100 | 287 | 74.0 -18.3 | Pass RB
2494.95 56.5 | 3.0 |-11.1| 484 Peak Max V | 100 | 46 74.0 -25.6 | Pass RB
11000.481 | 382 | 7.0 | -2.9 42.2 | Average Max H | 100 | 287 54 -11.8 | Pass RB
2494950 | 394 | 3.0 |-11.1 31.3 | AverageMax | V | 100 | 46 54 -22.7 | Pass RB
5496.994 | 780 | 46 | -8.7 73.9 Peak [Scan] VvV | 100 FUND
16501.002 | 55.7 | 8.8 0.3 64.9 Peak [Scan] H | 100 Pass NRB
5162.244 | 68.1 | 4.6 | -9.1 63.6 Peak [Scan] VvV | 100 Pass NRB
5871.743 | 57.7 | 48 | -8.6 53.9 Peak [Scan] VvV | 100 Pass NRB
Legend:| TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

® /M To: FCC 47 CFR Part 15.407 & IC RSS-210
MIC'/ Labs Serial # ARUB89-U2 Rev A

Issue Date: 2nd September 2011
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Test Freg. | 5600 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radigted Emissions Template: FCC RE 1-18GHz

Filzname: k:\programiambalarub? -ap9293 sdifce 15.407- rs= 210 annes Sdata‘adiated'ap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11202.004 55.3 6.9 -3.0 59.2 Peak Max VvV | 100 | 33 74.0 -149 | Pass RB
11202.004 421 6.9 -3.0 46.0 Average Max VvV | 100 | 33 54.0 -8.0 Pass RB
5162.244 73.0 4.6 -9.1 68.5 Peak [Scan] VvV | 100 Pass NRB
16807.615 50.5 8.6 1.6 60.7 Peak [Scan] H | 100 Pass NRB
5599.198 63.5 4.7 -8.6 57.9 Peak [Scan] VvV | 100 FUND
5871.743 62.7 4.8 -8.6 58.9 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5700 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100

Test Notes 1

Test Notes 2
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Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11020.481 51.6 7.0 -2.9 55.7 Peak Max H | 100 | 287 74.0 -18.3 | Pass RB
11020.481 38.2 7.0 -2.9 42.2 Average Max H | 100 | 287 54 -11.8 | Pass RB
5701.403 76.1 4.7 -8.1 72.8 Peak [Scan] VvV | 100 FUND
5162.244 74.0 4.6 -9.1 68.1 Peak [Scan] VvV | 100 Pass NRB
17114.228 49.8 8.5 0.8 59.1 Peak [Scan] VvV | 100 Pass NRB
6144.289 60.6 5.0 -7.3 58.3 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits);

NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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o To: FCC 47 CFR Part 15.407 & IC RSS-210
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Page: 146 of 242
Test Freg. | 5500 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | faw | Cable | A | oo | Messwement | g | Bt | pat | Lt | Mag | Bess | commens
11016.032 46.3 7.0 -3.0 50.3 Peak Max V | 100 | 306 74.0 -23.7 | Pass RB
2495.391 58.3 3.0 1 1'.1 50.2 Peak Max VvV | 100 | 37 74.0 -23.8 | Pass RB
11016.032 32.1 7.0 -3.0 36.1 Average Max V | 100 | 306 54 -17.9 | Pass RB
2495.391 40.8 3.0 11'_1 32.6 Average Max VvV | 100 | 37 54 -21.4 | Pass RB
5496.994 77.0 4.6 -8.7 72.9 Peak [Scan] VvV | 100 FUND
16501.002 57.1 8.8 0.3 66.2 Peak [Scan] H | 100 Pass NRB
5162.244 67.7 4.6 -9.1 63.3 Peak [Scan] VvV | 100 Pass BE
5837.675 57.8 4.8 -8.6 54.0 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
® To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ LabS Serial # ARUB89-U2 Rev A

Test Freg. | 5600 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiated Emissions mplate: FCC RE_1-18GHz

Filzname: k:'program'anba'arb?? -ap92o: 5|:Ir'l.fcc 15.407- r== 210 annex Sdata'radiated'ap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11208.497 56.3 6.9 -3.1 60.1 Peak Max VvV | 100 | 31 74.0 -13.9 | Pass RB
11208.497 42.6 6.9 -3.1 46.4 Average Max VvV | 100 | 31 54.0 -7.6 Pass RB
5162.244 724 4.6 -9.1 68.0 Peak [Scan] VvV | 100 Pass NRB
5599.198 64.8 4.7 -8.6 60.8 Peak [Scan] VvV | 100 FUND
5871.743 62.3 4.8 -8.6 58.5 Peak [Scan] VvV | 100 Pass NRB
16807.615 47.8 8.6 1.6 58.0 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
o To: FCC 47 CFR Part 15.407 & IC RSS-210
MICQ |_a S Serial # ARUB89-U2 Rev A
‘ Issue Date: 2nd September 2011
Page: 148 of 242
Test Freg. | 5700 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radigted BEmissions

Template: FCC RE 1-18GHz

Filename: k:program'aruba’arub?s -ap9298% sdrifce 15.407- rs=s 210 annex 9datairadiated'ap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11400.100 56.5 6.8 -1.6 61.7 Peak Max VvV | 100 | 22 74.0 -12.3 | Pass RB

11400.1 41.6 6.8 -1.6 46.8 Average Max VvV | 100 | 22 54.0 -7.2 Pass RB
5701.403 73.6 4.7 -8.1 70.3 Peak [Scan] VvV | 100 FUND
5258.517 74.3 4.6 -9.5 68.1 Peak [Scan] VvV | 100 Pass NRB
6212.425 61.8 5.0 -7.0 59.7 Peak [Scan] VvV | 100 Pass NRB
17114.228 50.1 8.5 0.8 59.4 Peak [Scan] VvV | 100 Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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o To: FCC 47 CFR Part 15.407 & IC RSS-210
MIC;/R,I LabS Serial # ARUB89-U2 Rev A
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Page: 149 of 242
Test Freg. | 5510 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2

Radigted Emiszions .
Filename: k:'programiamibalarub?? -ap8282 sdrifec 15.407- rs= 210 annex 9'datatadiated'ap-an
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Template: FCC RE 1-18GHz

Formally measured emission peaks

Froguency | faw | Cable | AT | uovel | Messrement | gy | Mot | Aot | Lt | Man | Bese | commens
5118.317 75.1 4.6 -9.0 70.7 Peak Max vV | 100 | 15 74.0 -3.3 Pass RB
11024.529 48.0 7.0 -2.9 52.1 Peak Max H | 100 | 289 74.0 -21.9 | Pass RB
5118.318 55.7 4.6 -9.0 51.3 Average VvV | 100 | 289 54 2.7 Pass RB
11024.529 34.9 7.0 -2.9 38.9 Average Max H | 100 | 289 54 -15.1 Pass RB
5496.994 72.5 4.6 -8.7 68.4 Peak [Scan] VvV | 100 FUND
16535.070 53.4 8.8 0.4 62.7 Peak [Scan] H | 100 Pass NRB
5871.743 60.4 4.8 -8.6 56.6 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5590 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: kprogram'amnbaiarub s -apd293 sdrifos 145

- rzs 210 annex 9data‘radiated'ap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11202.004 55.3 6.9 -3.0 59.2 Peak Max VvV | 100 | 33 74.0 -149 | Pass RB
11202.004 421 6.9 -3.0 46.0 Average Max VvV | 100 | 33 54.0 -8.0 Pass RB
5162.244 725 4.6 -9.1 68.1 Peak [Scan] VvV | 100 Pass NRB
5599.1984 61.3 4.7 -8.6 57.4 Peak [Scan] VvV | 100 FUND
5973.948 59.8 4.9 -8.2 56.4 Peak [Scan] VvV | 100 Pass NRB
16773.547 43.8 8.6 1.7 54.1 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5690 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 18 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filzname: k:'program'ariba‘arb T2 -apd293 sdrifec 1

&.407- r=s 210 annex Sdata'adiatediap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
11368.578 48.8 6.8 -1.8 53.8 Peak Max H | 100 | 301 74.0 -20.2 | Pass RB
11368.578 35.6 6.8 -1.8 40.6 Average Max H | 100 | 301 54.0 -13.4 | Pass RB
5162.244 734 4.6 -9.1 68.1 Peak [Scan] VvV | 100 Pass NRB
5701.403 69.9 4.7 -8.1 66.5 Peak [Scan] VvV | 100 FUND
5837.675 62.9 4.8 -8.6 59.1 Peak [Scan] VvV | 100 Pass NRB
6246.493 59.8 5.0 -6.7 58.1 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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5.1.7.3. External Antenna AP-ANT-12 — Radiated Spurious Emissions — Above 1 GHz

Eadiatad Emission=

Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37%
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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} Template: FCC RE1-18GHz .
Filename: k:programiarubalarib?3 -ap9293 sdrfce 15.407- res 210 annex 9'data‘radiated'ap-an

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s .
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5531.062 62.9 4.6 -8.7 58.9 Peak [Scan] VvV | 100 0 Pass NRB
4985.97194 62.9 4.6 -9.1 58.4 Peak [Scan] VvV | 100 0 Pass BE
5258.517 61.0 4.6 -9.5 56.1 Peak [Scan] H | 100 0 FUND
5871.743 55.9 4.8 -8.6 52.0 Peak [Scan] VvV | 100 0 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiatad Bmis=ion= Template: FCC RE 1-18GHz .
Filename: k:\program'arba'arb?3 -ap9293 sdrifce 15.407- r== 210 annex 9'datairadiated'ap-an

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's OIS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5292.585 65.4 4.6 -9.5 60.6 Peak [Scan] VvV | 100 0 FUND
4985.97194 62.0 4.6 -9.1 57.5 Peak [Scan] VvV | 100 0 Pass BE
5599.198 61.0 4.7 -8.6 57.1 Peak [Scan] VvV | 100 0 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's OIS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail

5292.585 62.8 4.6 -9.5 58.0 Peak [Scan] VvV | 100 FUND

4985.972 62.4 4.6 -9.1 57.8 Peak [Scan] VvV | 100 Pass BE

5531.062 61.6 4.6 -8.7 57.6 Peak [Scan] VvV | 100 Pass NRB

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5260 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 20.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 41
Power Setting | 8 Press. (mBars) | 995
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt Azt Limit Margin Pas_s OIS
MHz dBuV Loss dB dBuV/m Type cm Deg | dBuV/m dB /Fail
5531.062 61.8 4.6 -8.7 57.8 Peak [Scan] VvV | 100 0 Pass BE
4985.97194 62.1 4.6 -9.1 57.6 Peak [Scan] 100 0 Pass BE
5258.517 60.4 4.6 -9.5 55.5 Peak [Scan] 100 FUND
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5300 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 20.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 41
Power Setting | 8 Press. (mBars) | 995
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: k:progam‘anibatanby -apa2a3 sdifce 15.407- rez 210 annex dataiadisted'ap-an

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt Azt Limit Margin | Pass

MHz dBuv | Loss | dB | dBuv/m Type Pol | ¢m | Deg | dBuvim | dB | /Fail | COMments
5292.585 64.9 4.6 -9.5 60.0 Peak [Scan] \% 100 Pass FUND
4985.972 62.5 4.6 -9.1 58.0 Peak [Scan] \% 100 Pass BE

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5320 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 20.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 41
Power Setting | 8 Press. (mBars) | 995
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Fadiated Bmission= Template: FCC RE 1-18GHz

Filename: k:\program'arba'anb?? -apd293 sdrfoe

15.407- r== 210 annex data‘radiated'ap-an

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt Azt Limit Margin Pas_s TS
MHz dBuV Loss dB dBuV/m Type cm Deg | dBuV/m dB /Fail
5531.062 62.6 4.6 -8.7 58.6 Peak [Scan] 100 Pass BE
5292.585 63.4 4.6 -9.5 58.5 Peak [Scan] 100 Pass FUND
4985.972 62.7 4.6 -9.1 58.1 Peak [Scan] 100 Pass BE
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5270 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
4985.972 62.1 4.6 -9.1 57.6 Peak [Scan] VvV | 100 Pass BE
5531.062 60.8 4.6 -8.7 56.8 Peak [Scan] 100 Pass BE
5258.517 58.3 4.6 -9.5 53.4 Peak [Scan] 100 Pass FUND
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel.

Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




/'7 Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
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Page: 159 of 242
Test Freg. | 5310 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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18GHz2

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's OIS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
4985.972 63.6 4.6 -9.1 59.1 Peak [Scan] VvV | 100 Pass BE
5531.06212 60.7 4.6 -8.7 56.6 Peak [Scan] 100 Pass BE
5292.585 59.4 4.6 -9.5 54.6 Peak [Scan] 100 FUND
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5500 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37%
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
MiCeiv
dBuim Wasona by EMiSoft 4 biar 11 08:57 -
—_ k] Horizartz
“wartical
00 a3k Limit
— ﬁ‘oremge Lt
&n -;-hl'" feas Elblgf%rn
'y " Spec Dist 3m
il + fu
Z]
(]
[0
1|
Frequency : iHz
uli|
iomo immao 1=ma
Fadiated Emisszions mplate; FCC RE 1-13GHz

Templat
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Formally measured emission peaks

Froguency | v | Cable | apap | beve | Mesement | g | ot | pat | Lk | Mg | et | commens
4985.972 65.1 4.6 -9.1 60.5 Peak [Scan] VvV | 100 Pass BE
5496.99399 59.2 4.6 -8.7 55.1 Peak [Scan] H | 100 FUND
5871.743 56.0 4.8 -8.6 52.2 Peak [Scan] VvV | 100 Pass NRB
16773.547 40.7 8.6 1.7 51.0 Peak [Scan] VvV | 100 Pass NRB
2464.930 57.5 3.0 -11.1 494 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5600 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | faw | Cable | AT | qauty | Messurement | po | At | A2t | Uk | Main | Pese | comments
5122.244 64.2 4.6 -9.0 59.8 Peak [Scan] VvV | 100 Pass BE
5871.74349 56.2 4.8 -8.6 52.4 Peak [Scan] VvV | 100 Pass NRB
16807.615 40.8 8.6 1.6 51.0 Peak [Scan] VvV | 100 Pass NRB
2464.930 57.3 3.0 -11.1 49.2 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5700 MHz Engineer | SB
Variant | 802.11a; 6 Mbs Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 0.37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
2495.110 56.4 3.0 1 1'_1 48.3 Peak Max \Y 97 47 74.0 -25.7 | Pass RB
2495.110 39.2 3.0 11'_1 31.1 Average Max \Y 97 47 54 -22.9 | Pass RB
5156.313 65.8 4.6 -9.0 61.5 Peak [Scan] VvV | 100 Pass NRB
5701.403 59.0 4.7 -8.1 55.7 Peak [Scan] VvV | 100 FUND
5837.675 58.7 4.8 -8.6 55.0 Peak [Scan] VvV | 100 Pass NRB
16739.479 40.5 8.7 1.5 50.7 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5500 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: k:\program'arba'arb?3 -ap9293 sdrifce 15.407- r== 210 annex 9'datairadiated'ap-an

Formally measured emission peaks

Froguency | faw | Cable | A | oo | Messwement | g | Bt | pat | Lt | Mag | Bess | commens
5122.244 64.0 4.6 -9.0 59.7 Peak [Scan] VvV | 100 Pass BE
5496.99399 60.2 4.6 -8.7 56.0 Peak [Scan] VvV | 100 FUND
5871.743 55.0 4.8 -8.6 51.2 Peak [Scan] VvV | 100 Pass NRB
16671.343 40.3 8.7 1.7 50.7 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5600 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Froguency | faw | Cable | AT | uovel | Messurement | gy | Mt | Aot | Lk | Mg | st | Comment
2495.872 59.0 3.0 1 1'_1 50.9 Peak Max \ 97 33 74.0 -23.2 | Pass RB
2495.872 41.0 3.0 11__1 329 Average Max \ 97 33 54.0 -21.1 Pass RB
5122.244 64.0 4.6 -9.0 59.6 Peak [Scan] \Y 100 Pass BE
5871.743 55.4 4.8 -8.6 51.6 Peak [Scan] VvV | 100 Pass NRB
16296.593 41.9 8.9 0.7 51.5 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5700 MHz Engineer | SB
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Radiatad Bmis=ion= Template: FCC RE 1-18GHz .
Filename: k:\program'arba'arb?3 -ap9293 sdrifce 15.407- r== 210 annex 9'datairadiated'ap-an

Formally measured emission peaks

Froguency | faw | Cable | AT | uovel | Messurement | gy | Mt | Aot | Lk | Mg | st | Comment
5156.313 66.7 4.6 -9.0 62.3 Peak [Scan] VvV | 100 Pass NRB
5701.40281 60.6 4.7 -8.1 57.2 Peak [Scan] VvV | 100 FUND
5871.743 57.5 4.8 -8.6 53.7 Peak [Scan] VvV | 100 Pass NRB
16705.411 41.2 8.7 1.4 51.3 Peak [Scan] H | 100 Pass NRB
2464.930 57.2 3.0 11'.1 491 Peak [Scan] VvV | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5510 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin | Pass TS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
2498.998 56.4 3.0 11' 1 48.3 Peak Max \Y 97 47 74.0 -25.7 | Pass RB
2498.998 39.2 3.0 11' 1 31.1 Average Max \Y 97 47 54 -22.9 | Pass RB
5088.176 62.5 4.6 -8.8 58.4 Peak [Scan] \Y 100 Pass BE
5496.99399 56.1 4.6 -8.7 52.0 Peak [Scan] VvV | 100 FUND
5803.607 55.1 4.8 -8.3 51.6 Peak [Scan] \ 100 Pass NRB
17284.569 40.3 8.6 1.6 50.5 Peak [Scan] H 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5590 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-12 14 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's OIS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5088.176 62.4 4.6 -8.8 58.2 Peak [Scan] VvV | 100 Pass BE
5871.74349 55.3 4.8 -8.6 51.4 Peak [Scan] 100 Pass NRB
16671.343 40.4 8.7 1.7 50.8 Peak [Scan] 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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Test Freg. | 5690 MHz Engineer | SB
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 21.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 37
Power Setting | 8 Press. (mBars) | 1002
Antenna | AP-ANT-10 6 dBi Duty Cycle (%) | 100
Test Notes 1
Test Notes 2
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Filename: k:\program'arba'arib?3 -ap9293 sdrfce 15.407- res 210 annex 9'datairadiated'ap-an

Formally measured emission peaks

Froguency | v | Cabie | A | ooven | Messrement | gy | ot par | Lt | Mg | o= | comments
5122.244 65.6 4.6 -9.0 61.3 Peak [Scan] VvV | 100 Pass BE
5871.74349 57.9 4.8 -8.6 54.0 Peak [Scan] VvV | 100 Pass NRB
5701.403 56.1 4.7 -8.1 52.7 Peak [Scan] VvV | 100 FUND
16841.683 41.0 8.6 1.8 51.4 Peak [Scan] H | 100 Pass NRB
Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission

RB = Restricted Band (15.209 Limits); NRB = Non Restricted Band, Limit is 20dB below fundamental peak
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5.1.7.4. Integral Antenna — Radiated Band-Edge
Channel 5320: 5250 — 5350 MHz: 802.11a
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@ Ref Lvl 72.84 dBwV VBW 1 MHz
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This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

° /M To: FCC 47 CFR Part 15.407 & IC RSS-210
Mlco LabS Serial # ARUB89-U2 Rev A
( Issue Date: 2nd September 2011
Page: 170 of 242

Integral Antenna Channel 5320: 5250 — 5350 MHz: 802.11n HT-20

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 30.MAR.2010 13:11:06
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Integral Antenna Channel 5310: 5250 — 5350 MHz: 802.11n HT-40

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvI 71.49 dBNV VBW 1 MHz
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
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Integral Antenna Channel 5500: 5470 — 5725 MHz: 802.11a

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Integral Antenna Channel 5500: 5470 — 5725 MHz: 802.11n HT-20
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Integral Antenna Channel 5510: 5470 — 5725 MHz: 802.11n HT-40

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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5.1.7.5. AP-ANT-10 — Radiated Band-Edge

AP-ANT-10 Channel 5320: 5250 — 5350 MHz: 802.11a

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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AP-ANT-10 Channel 5320: 5250 — 5350 MHz: 802.11n HT-20

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 72.48 dBNV VBW 1 MHz
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AP-ANT-10 Channel 5310: 5250 — 5350 MHz: 802.11n HT-40

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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AP-ANT-10 Channel 5500: 5470 — 5725 MHz: 802.11a
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AP-ANT-10 Channel 5500: 5470 — 5725 MHz: 802.11n HT-20
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AP-ANT-10 Channel 5510: 5470 — 5725 MHz: 802.11n HT-40

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 71.52 dBNV VBW 1 MHz
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5.1.7.6. AP-ANT-12 — Radiated Band-Edge

AP-ANT-12 Channel 5320: 5250 — 5350 MHz: 802.11a

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvli 71.37 dByV VBW 1 MHz
99 dByV 5.35000000 GHz SWT 60 s unit dByV
[ee]
-4.8 dB Offset vi1|[T1] 71137 dByVM
° 5.35000000 GHz
V2|[T2] 51 {22 dByV
5.35000000 GHz
8
L D1 74 |[dByV
\
70
6 M-‘"w“ WM b " [ P T - “me
p D2 (54 dBN
\
5 Z\k ]
| —
4
3
2
1
-1
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 14.3JUL.2010 11:15:11

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MICOM 2 ot

Title:

Issue Date:
Page:

Aruba AP-92/93 802.11a/b/g/n Wireless AP
FCC 47 CFR Part 15.407 & IC RSS-210
ARUB89-U2 Rev A

2nd September 2011

182 of 242

AP-ANT-12 Channel 5320: 5250 — 5350 MHz: 802.11n HT-20

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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AP-ANT-12 Channel 5310: 5250 — 5350 MHz: 802.11n HT-40
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AP-ANT-12 Channel 5500: 5470 — 5725 MHz: 802.11a
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AP-ANT-12 Channel 5500: 5470 — 5725 MHz: 802.11n HT-20
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AP-ANT-12 Channel 5510: 5470 — 5725 MHz: 802.11n HT-40

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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5.1.7.7. Receiver Radiated Spurious Emissions

Test Freg. | 5600 MHz Engineer | GMH
Variant | Receive in Test Utility Temp (°C) | 19.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 38
Power Setting | Not Applicable in Receive Mode Press. (mBars) | 993

Antenna

Integral Antenna

Test Notes 1

Test Notes 2

MIC@IVIL:bs

dBuim
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YWasona by EMiSoft

24 Mar 11 12:56 -

Harizontz

T00

a0

— 0

T k] ertical
— Peak Limit
— .g:-.remge Lt
I‘T-'Ieas ElblthSm

]

an

Ao

an

o0
jlinals]

Radiatad Bmis=ion= . .
Filename: k:\program'ariba'arib 73 -ap9293 sdrfce 15.407- res 210 annex 9datairadiatedlint=gr

¥ MSpec Oist 3m

Frequency : hiHz

mmo 15mo

Template: FCC RE 1-18GHz

Formally measured emission peaks

Raw
dBuV

Frequency
MHz

Cable
Loss

AF
dB

Level

dBuV/m

Measurement
Type

pol | Hat | Azt | Limit | Margin | Pass | oo

cm | Deg | dBuV/m dB /Fail

No Receiver Emissions within 6dB of limit.

Legend:

TRANS = Transient Emission; RB = Restricted Band; NRB = Non-Restricted Band;

BE = Emission in Restricted Band Nearest Transmission Band Edge; FUND = Fundamental Freq.
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Test Freg. | 5600 MHz Engineer | GMH
Variant | Receive in Test Utility Temp (°C) | 19.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 38
Power Setting | Not Applicable in Receive Mode Press. (mBars) | 993
Antenna | AP-ANT-10 6dBi
Test Notes 1
Test Notes 2
MIC@ML:bs
dButdm Wasana by EMiSoft 24 ar 11 12:45 -
— 1].,'jé'ﬁ?':'ri“
oo e keak rht:'llz'uzrlt
— Awerage 1t
=1 PTMEEPE?EFEFH
a0 - Spec Dist 3m
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Ao
a0
Frequency: hiHz
100
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Radiatad Bmis=ion= .
Filename: k:\program'arba'arb?3 -ap9293 sdrifce 15.407- r== 210 annex 9'datairadiated'ap-an

100m o
Template: FCC RE 1-18GHz

1Tmo

Formally measured emission peaks

Frequency
MHz

Raw
dBuV

Cable
Loss

AF
dB

Level
dBuV/m

Measurement
Type

Pol

Hgt
cm

Azt
Deg

Limit
dBuV/m

Pass
/Fail

Margin

dB Comments

No Receiver Emissions within 6dB of limit.

Legend:

TRANS = Transient Emission; RB = Restricted Band; NRB = Non-Restricted Band;

BE = Emission in Restricted Band Nearest Transmission Band Edge; FUND = Fundamental Freq.
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Test Freg. | 5600 MHz Engineer | GMH
Variant | Receive in Test Utility Temp (°C) | 19.5
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 38
Power Setting | Not Applicable in Receive Mode Press. (mBars) | 993
Antenna | AP-ANT-12 14 dBi
Test Notes 1
Test Notes 2
MiCeiV]
dBusim vasona by EMiSoft 4 biar 11 12:52 -
— k] Hu:-nz-:-nh
rtical
100 eak Limit
— Ayrerage Lt
e I'T-'leaEEl?thSm
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Tern
Filename: k:'programiamba‘arbys -ap9293 sdifce 15.407- rs= 210 annex Sdatairadiated'ap-an

Formally measured emission peaks

Frequency
MHz

Raw
dBuV

Cable
Loss

AF
dB

Level
dBuV/m

Measurement
Type

Hgt
cm

Azt
Deg

Limit
dBuV/m

Pass
/Fail

Margin

Pol dB

Comments

No Receiver Em

issions within 6dB of limit.

Legend:

TRANS = Transient Emission; RB = Restricted Band; NRB = Non-Restricted Band;

BE = Emission in Restricted Band Nearest Transmission Band Edge; FUND = Fundamental Freq.
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MC

Specification

Limits

§15.407(b)(6) Unwanted emissions below 1 GHz must comply with the general field
strength limits set forth in Section 15.209.

§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

815.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

RSS-210 §2.2 refers to Section 2.7 Table 2 below;-

Frequency(MHz) Field Strength Field Strength Measurement Distance
(uV/m) (dBuVv/im) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

[ Measurement uncertainty | +5.6/-4.5dB |
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0158, 0134, 0304, 0311, 0315, 0310,
instruction WI-03 ‘Measurement of 0312
Radiated Emissions’
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5.1.7.8. Radiated Spurious Emissions — 30MHz — 1000MHz

Note: No radio emissions were present below 1 GHz. Emissions were investigated while the
unit was transmitting at maximum power and in receive mode for both AC Adaptor powered
and POE (Power Over Ethernet) configuration.

Test Freq. [2437 MHz Engineer |CSB
Variant |Digital Emissions Temp (°C) |23
Freq. Range |30 MHz - 1000 MHz Rel. Hum .(%) |38
Pow er Setting [N/A - Receive Mode Press. (mBars) (1013

Antenna |Integral Antennas

Test Notes 1 |[AC Power - 120V AC; 60 Hz

Test Notes 2
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Filename: kcompliance management'anba’a 1 - scapa foo ic eutest programinorth amenc

Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit Margin Pass .
MHz dBuV | Loss dB dBuV/m Type cm |Deg |dBuV/m dB /Fail
33.051 352 | 34 |-11.8 26.8 Quasi Max V | 261 | 113 40 -13.2 | Pass DIG
60.938 56.8 | 3.8 |-23.8 36.9 Quasi Max V | 134 | 77 40 -3.1 Pass DIG
103.311 448 | 4.2 |-19.9 291 Quasi Max \% 98 | 102 43.5 -14.4 | Pass DIG
499.984 428 | 6.0 |-12.6 36.3 Quasi Max H 98 | 142 46 -9.8 Pass DIG
749.984 469 | 6.9 -9.0 44.8 Quasi Max H | 109 | 350 46 -1.2 Pass DIG
769.990 4321 7.0 -8.8 41.4 Quasi Max H | 109 | 353 46 -4.6 Pass DIG

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency

NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Test Freq. |2437 MHz - Rx Mode Engineer |CSB
Variant |Digital Emissions Temp (°C) [21.5

Freg. Range |30 MHz - 1000 MHz Rel. Hum .(%) |36
Power Setting [N/A Press. (mBars) (1008

Antenna |Integral Antenna

Test Notes 1 |EUT pow ered via PoE (Pow er Over Ethernet) - Pow erDsine 7001G

Test Notes 2
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Formally measured emission peaks

Frequency | Raw |Cable| AF Level |Measurement Pol Hgt | Azt Limit Margin Pass .
MHz dBuV | Loss dB dBuV/m Type cm |Deg |dBuV/m dB IFail
40.261 46.0 | 3.6 |-17.0 32.6 Quasi Max V | 101 | 176 40 -7.4 | Pass DIG
50.782 544 | 3.7 |-23.2 35.0 Quasi Max \% 98 | 113 40 -5.0 | Pass DIG
305.043 403 | 5.2 |-16.7 28.9 Quasi Max H 99 48 46 -17.1 | Pass DIG
499.989 46.8 | 6.0 |-12.6 40.2 Quasi Max V | 116 | 228 46 -5.8 | Pass DIG
906.845 3371 73 -7.2 33.9 Quasi Max vV | 132 ]| 14 46 -12.1 | Pass DIG
999.988 37.7 | 7.7 -6.1 39.2 Quasi Max V | 108 | 353 54 -14.8 | Pass DIG

Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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5.1.8. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.407(b)(6)/15.207
Industry Canada RSS-Gen 87.2.2

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz. = The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test

Specification

Limit

815.407 (b)(6); Any U-NII devices using an AC power line are required to comply also with
the limits set forth in Section 15.207.

815.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 uQ line impedance stabilization network (LISN), see
§15.207 (a) matrix below. Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at
the power terminal.

RSS-Gen §7.2.2

The radio frequency voltage that is conducted back into the AC power lines in the
frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown in the table
below. The tighter limit applies at the frequency range boundaries.
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§15.207 (a) and

Limit Matrix

The lower limit applies at the boundary between frequency ranges

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty +2.64 dB |
Traceability
Method Test Equipment Used

Measurements were made per
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

0158, 0184, 0287, 0190, 0293, 0307
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Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Power Line Conducted Emizsions

Test Freq. |2437 - Rx Mode Engineer |CSB
Variant |AC Line Emissions Temp (°C) |22
Freq. Range |0.150 MHz - 30 MHz Rel. Hum.(%) |38
Power Setting |N/A Press. (mBars) | 1006
Antenna |Integral Antennas
Test Notes 1 |AC Powered - 120V AC 60Hz
Test Notes 2
- D’J .
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Template: CISPR22B AChains

Formally measured emission peaks

0.155 38.8 9.9 0.1 48.8 Average Neutral 55.73 -7.0 Pass DIG
0.155 51.6 9.9 0.1 61.6 Quasi Peak Neutral 65.73 -4.2 Pass DIG
0.167 33.8 9.9 0.1 43.7 Average Neutral 55.11 -11.4 | Pass DIG
0.167 51.7 9.9 0.1 61.7 Quasi Peak Neutral 65.11 -3.4 Pass DIG
0.194 35.4 9.9 0.1 45.3 Average Neutral 53.86 -8.5 Pass DIG
0.194 47.2 9.9 0.1 57.1 Quasi Peak Neutral 63.86 -6.7 Pass DIG
0.516 28.6 9.9 0.1 38.6 Average Neutral 46 -7.4 Pass DIG
0.516 37.8 9.9 0.1 47.9 Quasi Peak Neutral 56 -8.2 Pass DIG
0.828 3841 9.9 0.1 48.4 Quasi Peak Neutral 56 -7.6 Pass DIG
0.828 29.1 9.9 0.1 39.1 Average Neutral 46 -6.9 Pass DIG
2.661 28.2 | 101 0.1 38.4 Average Live 46 -7.6 Pass DIG
2.661 37.3 | 10.1 0.1 47.6 Quasi Peak Live 56 -8.5 Pass DIG
Legend: | DIG = Digital Device Emission; TX = Transmitter Emission; FUND = Fundamental Frequency
NRB = Non-Restricted Band, Limit is 20 dB below Fundamental; RB = Restricted Band
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Test Freq. |2437 - Rx Mode CSB
Variant |AC Line Emissions 22
Freq. Range |0.150 MHz - 30 MHz 38
Power Setting |N/A 1006

Antenna |Integral Antennas

Test Notes 1 |AC Powered - 120V AC 60Hz

Test Notes 2 |Red trace = Neautral, AVG Detector; Blue trace = Live, AVG Detector
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6. Dynamic Frequency Selection (DES)

6.1. Test Procedure and Setup

FCC, Part 15 Subpart C §15.407(h)
FCC 06-96 Memorandum Opinion and Order
Industry Canada RSS-210 A9.4

6.1.1. Interference Threshold values, Master or Client incorporating In-Service

Monitoring
Maximum Transmit Power Value
(see note)
2 200 milliwatt -64 dBm
< 200 milliwatt -62 dBm

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

6.1.2. DFS Response requirement values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds
See Note 1.
Channel Closing Transmission Time 200 milliseconds + an
aggregate of 60

milliseconds over
remaining 10 second
period.

See Notes 1 and 2.

U-NII Detection Bandwidth Minimum 80% of the 99%
power bandwidth See
Note 3.

Note 1: The instant that the Channel Move Time and the Channel Closing Transmission Time
begins is as follows:
o For the Short pulse radar Test Signals this instant is the end of the Burst.
e For the Frequency Hopping radar Test Signal, this instant is the end of the last radar
Burst generated.
e Forthe Long Pulse radar Test Signal this instant is the end of the 12 second period
defining the radar transmission.
Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at
the beginning of the Channel Move Time plus any additional intermittent control signals
required to facilitate Channel changes (an aggregate of 60 milliseconds) during the remainder
of the 10 second period. The aggregate duration of control signals will not count quiet periods
in between transmissions.
Note 3: During the U-NII Detection Bandwidth detection test, radar type 1 is used and for
each frequency step the minimum percentage of detection is 90%. Measurements are
performed with no data traffic.
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6.1.3. Radar Test Waveforms

This section provides the parameters for required test waveforms, minimum percentage of
successful detections, and the minimum number of trials that must be used for determining
DFS conformance. Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI,
1 MHz for chirp width and 1 for the number of pulses will be utilized for the random
determination of specific test waveforms.

Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Number Minimum Minimum
Type (Musec) (busec) of Percentage of Trials
Pulses Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120

A minimum of 30 unique waveforms are required for each of the short pulse radar types 2
through 4. For short pulse radar type 1, the same waveform is used a minimum of 30 times. If
more than 30 waveforms are used for short pulse radar types 2 through 4, then each
additional waveform must also be unique and not repeated from the previous waveforms.
The aggregate is the average of the percentage of successful detections of short pulse radar
types 1-4.

Long Pulse Radar Test Waveform

Radar | Pulse Chirp PRI Number | Number Minimum Minimum
Type Width | Width | (usec) | of Pulses | of Bursts | Percentage Trials
(usec) | (MHz) per Burst of
Successful
Detection
5 50-100 | 5-20 1000- 1-3 8-20 80% 30
2000

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required
for the Long Pulse radar test signal. If more than 30 waveforms are used for the Long Pulse
radar test signal, then each additional waveform must also be unique and not repeated from
the previous waveforms.
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Each waveform is defined as follows:

The transmission period for the Long Pulse Radar test signal is 12 seconds.

There are a total of 8 to 20 Bursts in the 12 second period, with the number of Bursts
being randomly chosen. This number is Burst Count.

Each Burst consists of 1 to 3 pulses, with the number of pulses being randomly
chosen. Each Burst within the 12 second sequence may have a different number of
pulses.

The pulse width is between 50 and 100 microseconds, with the pulse width being
randomly chosen. Each pulse within a Burst will have the same pulse width. Pulses in
different Bursts may have different pulse widths.

Each pulse has a linear FM chirp between 5 and 20 MHz, with the chirp width being
randomly chosen. Each pulse within a Burst will have the same chirp width. Pulses in
different Bursts may have different chirp widths. The chirp is centered on the pulse.
For example, with a radar frequency of 5300 MHz and a 20 MHz chirped signal, the
chirp starts at 5290 MHz and ends at 5310 MHz.

If more than one pulse is present in a Burst, the time between the pulses will be
between 1000 and 2000 microseconds, with the time being randomly chosen. If three
pulses are present in a Burst, the time between the first and second pulses is chosen
independently of the time between the second and third pulses.

The 12 second transmission period is divided into even intervals. The number of
intervals is equal to Burst_Count. Each interval is of length (12,000,000 / Burst_Count)
microseconds. Each interval contains one Burst. The start time for the Burst, relative to
the beginning of the interval, is between 1 and [(12,000,000 / Burst_Count) — (Total
Burst Length) + (One Random PRI Interval)] microseconds, with the start time being
randomly chosen. The step interval for the start time is 1 microsecond. The start time
for each Burst is chosen independently.
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A representative example of a Long Pulse radar test waveform:

1) The total test signal length is 12 seconds.

2) 8 Bursts are randomly generated for the Burst_Count.

3) Burst 1 has 2 randomly generated pulses.

4) The pulse width (for both pulses) is randomly selected to be 75 microseconds.

5) The PRI is randomly selected to be at 1213 microseconds.

6) Bursts 2 through 8 are generated using steps 3 — 5.

7) Each Burst is contained in even intervals of 1,500,000 microseconds. The starting
location for Pulse 1, Burst 1 is randomly generated (1 to 1,500,000 minus the total
Burst 1 length + 1 random PRI interval) at the 325,001 microsecond step. Bursts 2
through 8 randomly fall in successive 1,500,000 microsecond intervals (i.e. Burst 2
falls in the 1,500,001 — 3,000,000 microsecond range).

Graphical representation of the Long Pulse radar Test Waveform.

Long Pulse Radar Test Signal VWaveform
12 Second Transmission
Start 12 Sec

N ﬂ\ﬂﬂﬂ | H oo | [N
‘ Burst1 | Burst2 | Burst3 Burst 4 | BurstN ‘

Burst

Interval

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com

/'7 Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
F




- Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
° /M To: FCC 47 CFR Part 15.407 & IC RSS-210
Mlco LabS Serial #. ARUB89-U2 Rev A
( Issue Date: 2nd September 2011
Page: 201 of 242

6.1.4. Frequency Hopping Radar Test Waveform

Frequency Hopping Radar Test Waveform

Radar | Pulse | PRI | Pulses | Hopping Hopping Minimum Minimum
Type | Width | (usec) | per Rate Sequence Percentage of Trials
(Musec) Hop (kHz) Length Successful
(msec) Detection
6 1 333 9 .333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each
waveform. The hopping sequence is different for each waveform and a 100-length segment is
selected from the hopping sequence defined by the following algorithm:

6.1.5. Radar Waveform Calibration

The following equipment setup was used to calibrate the conducted Radar Waveform. A
spectrum analyzer was used to establish the test signal level for each radar type. During this
process there were no transmissions by either the Master or Client Device. The spectrum
analyzer was switched to the zero span (Time Domain) mode at the frequency of the Radar
Waveform generator. Peak detection was utilized. The spectrum analyzer resolution
bandwidth (RBW) and video bandwidth (VBW) were set to 3 MHz.

The signal generator amplitude was set so that the power level measured at the spectrum
analyzer was -61dBm (Ref Section 5.1). The 30dB amplifier gain was entered as an amplitude
offset on the spectrum analyzer.

Radar Test Signal

Generator

30aB

2- Way Attenuator

ekt Attsfrig!or

/ Combiner é lwa)‘ B
i plitier > Spectrum Analyzer
30dB
AMW— Altenuator sl 0d8
50 Ohm Load M Amplifier

Conducted Calibration Setup
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6.1.6. Verification of Non-Operation in the weather radar band 5600 — 5650 MHz

The AP-92, AP-93 does not operate in the weather radar band 5600 — 5650 MHz.

The emissions levels were measured with the EUT in both 11a and HT-40 modes transmitting
on the channels closest to the band edges of the 5600 — 5650 MHz band to verify compliance.

5600 — 5650 MHz Lower Band Edge
11a mode Ch 5,580 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl -0.48 dBm VBW 300 kHz
30 dBm 5.58619238 GHz SWT 30 s unit dBm
30
36 dB| Offset vi1|[T1] ~0.48 dBn
5.58619238 GHZ
20 V> TTI] 2712 dBn

5.60000000 GHZz

10

O=b+% _O-4SGM
-20 IBm A

—
v}
N
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-30
~40 |
AU\ S AWAALNARANGAMI A AN
-50
-60
F1

=70

Center 5.61 GHz 8 MHz/ Span 80 MHz
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5600 — 5650 MHz Upper Band Edge
11la mode Ch 5,660 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl -2.30 dBm VBW 300 kHz

30 dBm 5.65372745 GHz SWT 30 s unit dBm

30
36 dB| Offset vq [T1] -2.30 dBn
5.65372745 GHZ
20 Y TTI] —24-09 dBn
5_65000000 GHZ

10

0
D1 -2.3 dBm

4

-10

AL Mkl

-20

D2 |-22_.3 dBm

-30

-40

-50

-60

F1

-70|

Center 5.635 GHz 7 MHz/

Span 70 MHz
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5600 — 5650 MHz Lower Band Edge
11n HT-40 mode Ch 5,580 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl -4.72 dBm VBW 300 kHz
30 dBm 5.59120240 GHz SWT 30 s unit dBm
30
36 dB| Offset vq [T1] —4.72 dBn
5.59120240 GHZ
20 VI TTI] —25.690 dBn
5_60000000 GHZ
10
0

-10

D1 -4._.72 dBm

-20

Lo
M NI

fiD2 -24.72

dBm

-30 IJ.,VLWM\’\M
-40
ANNANAI A
-50
-60
F1
=70
Start 5.56 GHz 9 MHz/ Stop 5.65 GHz
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5600 — 5650 MHz Upper Band Edge
11n HT-40 mode Ch 5,680 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvIi -6.57 dBm VBW 300 kHz
30 dBm 5.66372745 GHz SWT 30 s unit dBm
30
36 dB| Offset vi|[T1] —6.57 dBn
5.66372745 GHz
20 VI TTI] —31.03 dBn
5.65000000 GHz
10 Al [T1] -20.43 dB
-15.03006012 MHz
0
1
I-D1 -6.57 dBm 4
-10 1“‘ L]
_20 "‘ Lid
1
D2 |-26.57 dBm
-30
-40 ok
M AW
-50
-60)
L
=70
Start 5.6 GHz 10 MHz/ Stop 5.7 GHz
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6.1.7. Test Set Up:
Block Diagram(s) of Test Setup

Setup for Conducted Measurements where the EUT is the Master with injection of Radar Test
Waveforms at the Master.

Radar Test
Signal Generator
OutpulQ
1
1 1
1 ATT10¢8 2_Way 1
! Spifter 2:Way o ot
1 Combiner Splitter/ 1—-—I- MO
1 Combiner | (Master)
1 1
B 1
Spectrum : |
Analyzer . = Couplin "
(with 10 dB internal : Client pling |
Ateenvaton) | o Network |
1 1
1 1

Support Equipment Configuration

Client
802.11 a/b/g/n Ethernet
»  Client Device |« >
v L ]
Coupling Radar Test Signal
< Generator
Network e
Master
AP 92/93 Ethernet
| 802.11albigih | | FCC MPEG
7 Access Point - > Source
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The EUT is a Master Device with radar detection.

Applicability of DFS Requirements Prior to Use of a Channel
(Ref Table 1 of FCC 06-96)

Requirement Operational Mode
Client 1 ~jient with
Without
Master Radar
Radar .
. Detection
Detection
. Not

Non-Occupancy Period Yes : Yes

required
. Not

DFS Detection Threshold Yes : Yes
required

Channel Availability Check v Not Not

: es : :
Time required required
Uniform Spreading Yes N(?t N(?t
required required

U-NII Detection Bandwidth Yes N(.)t Yes

required

Applicability of DFS requirements during normal operation
(Ref Table 2 of FCC 06-96)

Requirement Operational Mode
Client Without Client With
Master Radar Radar
Detection Detection
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes
U-NII Detection Bandwidth Yes Not required Yes

This test report may be reproduced in full only. The document may only be updated by MiCOM

Labs personnel.

Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP

® r: To: FCC 47 CFR Part 15.407 & IC RSS-210
MIC’}M LabS Serial # ARUB89-U2 Rev A
( Issue Date: 2nd September 2011
Page: 208 of 242

For the frequency band 5,470 — 5,725 MHz, the Master device provides, on aggregate,
uniform loading of the spectrum across all devices by selecting an operating channel among
the available channels using a random algorithm. The EUT was tested in 11a and HT-40
modes.

Declared minimum antenna gain 0 dBi. ;
Radar receive signal level = -62 dBm + minimum antenna gain + 1 dB
=-62+0+1

Radar receive signal level =-61 dBm

Measurement Results - Dynamic Frequency Selection (DFS)
Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57% Pressure: 999 to 1012 mbar

Radio parameters.

Test methodology: Conducted
Device Type: Master
Transmit Power: Maximum

Operational Details - Dynamic Frequency Selection (DFS)
Operational Modes: 802.11a and 802.11n HT40

Data Rates: 6mpbs 802.11a/ 0 MCS 802.11n

Note; No video pixilation was observed during the video stream at these rates. Video frames
per second were noted to be at 30fps.

Video Streaming Method - Dynamic Frequency Selection (DFS)

Using the VideolLan player a video stream was setup on the master laptop with the destination
being the client laptop. The video profile chosen for the video stream is “MPEG-2 + MPGA
(TS)”. On the client laptop the VideoLan player was setup to listen to an incoming video
stream from the master device.

The requisite MPEG video file (“TestFile.mpg” available on the NTIA website at the following
link http://ntiacsd.ntia.doc.gov/dfs/) is used during this video stream.
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6.2. Dynamic Frequency Selection (DFS) Test Results

6.2.1. UNII Detection Bandwidth:

All UNII channels for this device have identical channel bandwidths and DFS testing was
completed on channel 5,500 MHz (802.11a) and 5510MHz (HT40).

The generating equipment is configured as shown in the Conducted Test Setup above. A
single Burst of the short pulse radar Type 1 through 6 was produced at 5,500 MHz (802.11a)
and 5,510 MHz (802.11n HT40) at a level of -61 dBm (Ref Section 5.1). The EUT is set up as
a standalone device (no associated Client and no traffic).

A single radar Burst is generated for a minimum of 10 trials, and the response of the EUT is
noted. The EUT must detect the Radar Waveform 90% or more of the time.

The radar frequency is increased in 1 MHz steps, repeating the above test sequence, until the
detection rate falls below 90%. The highest frequency at which detection is greater than or
equal to 90% is denoted as Fy,.

The radar frequency is decreased in 1 MHz steps, repeating the above test sequence, until
the detection rate falls below 90%. The lowest frequency at which detection is greater than or
equal to 90% is denoted as F,.

The U-NII Detection Bandwidth is calculated as follows:
U-NII Detection Bandwidth = Fy — F|

The U-NII Detection Bandwidth must be at least 80% of the EUT transmitter 99% power
Table of results are continued on the next page.
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EUT Frequency= 5,500 MHz 802.11a (Detection = v, No Detection = 0)

Radar Frequency (MHz) |1 (2|34 |5|6([7]|8]|9 |10 | Detection Rate (%)
-20 %
-19 %
-18 %
-17 %
-16 %
-15 %
-14 %
-13 %
12 %
-11 0]0 <90%
-10 VIVIVIV][V][N][o[N][N] O <90%
-9 VIVININN|N]N]V]0]0 <90%
-8 VNIV NN N NN A 100%
-7 VIV VNNV N V] 100%
-6 VIV NN NN NN A 100%
-5 VN[V V[ V[V [N[N]V] Y 100%
-4 VIV VNNV 100%
-3 VNIV N NN NN A 100%
-2 VIV V[V V[V [N[N]V] Y 100%
-1 VIV N NN NNV A 100%
Fo VIV VNV VN VN 100%
+1 VNIV [V VN[N V] 100%
+2 VNIV NN NN NN A 100%
+3 VI VIV VVN N[NV 100%
+4 VIV [V NNV V] 100%
+5 VIV V[NV [V V]V 100%
+6 VIVIVVVIN N[NV 100%
+7 VIV NN NN NV A 100%
+8 VIVIV[V[N][V[Oo[V]V] Y 90%
+9 VNIV IN NN N NN A 100%
+10 VIVIVIoO[VIN[N[V][N] O <90%
+11 0/0JO0[N[N]O <90%
+12 %
+13 %
+14 %
+15 %
+16 %
+17 %

Detection Bandwidth = Fy-F = 5590-5510 = 20 MHz

EUT 99% Bandwidth = 17.335 MHz (ref. bandwidth channel 5500 MHz)

17.335 MHz *80% = 13.868 MHz

For each frequency step the minimum percentage detection is 90%
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EUT Frequency= 5,510 MHz 802.11n HT40 (Detection = v, No Detection = 0)
Radar Frequency (MHz) [1]2|3|4[5|6]|7|8]9] 10 | Detection Rate (%)
-21 0]0 <90%
-20 VIV V[V V[V [N [N]V] Y 100%
-19 VNIV NN NN NN A 100%
-18 VNIV NN N NN A 100%
-17 VIV NN NN NN A 100%
-16 VIV NN NN NN A 100%
-15 VIV V[V V[V [N[N]V] Y 100%
-14 VIV NN NN NN A 100%
-13 VNIV NN N NN A 100%
-12 VIV V[V V[V [N [N]V] Y 100%
-11 VNIV NN NN NN A 100%
-10 VNIV NN N NN A 100%
-9 VN[NV V[V [N[N]V] Y 100%
-8 VIV NN NN NN A 100%
-7 VN[V V[V V[N [N]V] Y 100%
-6 VN[V N[V [V [N[N]V] Y 100%
-5 VIV N[V [NV V][NV 100%
-4 VIV V[V V[V [N[N]V] Y 100%
-3 VIV NN NN NN A 100%
-2 VNIV NN NN NN A 100%
-1 VIV V[ V[V [V [N[N]V] Y 100%
Fo VIVINVININININININT N 100%
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EUT Frequency= 5,510 MHz 802.11n HT40 (Detection = v, No Detection = 0)

Radar Frequency (MHz) [1]2|3|4[5|6|7[8]9] 10| Detection Rate (%)
Fo VIV VNV VN VN] Y 100%
+1 VIVIVVVIN N[NV 100%
+2 VIV NN NN NN A 100%
+3 VNIV NN NN NN A 100%
+4 VIVIVIVVN N[NV Y 100%
+5 VNIV NN NN NN A 100%
+6 VIVVVVN N[NV 100%
+7 VIV NN NN NV N 100%
+8 VIVIVIVVN N[NV Y 100%
+9 VIV NN NN NN A 100%
+10 VIVIVVVN N[NV ]V 100%
+11 VIV NN NN NN N 100%
+12 VNIV NN NN NN A 100%
+13 VIVIVIVVN N[NV 100%
+14 VNIV NN NN NN A 100%
+15 VNIV NN N NN A 100%
+16 VINVIVIVIN NN NN ] 100%
+17 VNIV NN NN NN N 100%
+18 VIV NN NN NV N 100%
+19 VIVIVIVIVIN N NNV 100%
+20 VNIV NN NNV A 100%
+21 0]0 <90%

Detection Bandwidth = Fy-F, = 5590-5530 = 40 MHz

EUT 99% Bandwidth = 37.074 MHz (ref. bandwidth channel 5510 MHz)

37.074 MHz *80% = 29.659 MHz

For each frequency step the minimum percentage detection is 90%
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6.2.2. Initial Channel Availability Check Time

This test verifies that the EUT does not emit pulse, control, or data signals on the
test Channel until the power-up sequence has been completed and the U-NII
device checks for Radar Waveforms for one minute on the test Channel. This test
does not use any Radar Waveforms.

The U-NII device is powered on and be instructed to operate at 5,500 MHz
802.11a and 5510 802.11n HT40. At the same time the EUT is powered on, the
spectrum analyzer is set for zero span with a 1 MHz resolution bandwidth at 5,500
& 5510 MHz with a 260 second sweep time. The analyzer's sweep will be started
the same time power is applied to the U-NII device.

The EUT should not transmit any pulse or data transmissions until at least 1
minute after the completion of the power-on cycle.

The first red marker line shown on the following plot denotes the instant when the
EUT starts its power-up sequence i.e. Ty (as defined within the FCC’s MO&O 06-
96 Normative Reference 2 ). The power-up reference Ty is determined by the time
it takes for the EUT to start “beaconing” i.e. initial beacon — 60 secs = end of
power-up.

The Channel Availability Check Time commences at instant Tp and will end no
sooner than Ty + 60 seconds.
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EUT power up and Initial Channel Availability Check Time
5,500MHz 802.11a Power On = 105.25 Seconds

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
% Ref LvI -107.12 dBm VBW 1 MHz
-46 dBm 44.809619 s SWT 260 s unit dBm
-46 .
_gol_—36 dB| Offset Yi|[T1] -107.12 dBn
44.809619 s
Va|[T1] -8Q.30 dBm
-6 105.250501 s
-7

Center 5.5 GHz 26 s/

Date: 8_JUN.2011 12:42:38
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EUT power up and Initial Channel Availability Check Time
5,510MHz 802.11n HT40 Power On = 104.73 Seconds

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
% Re¥f Lvi -84 .51 dBm VBW 1 MHz
-46 dBm 104.729459 s SWT 260 s uUnit dBm
-46
5 -36 dB| Offset Yil[Ti] -84 .51 dBm

104.729459 s

Center 5.51 GHz 26 s/

Date: 8.JUN.2011 11:42:43
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6.2.3. Radar Burst at the Beqginning of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar Burst with a level equal
to the DFS Detection Threshold +6 dB (-62 dBm Ref Section 5.1.7) occurs at the
beginning of the Channel Availability Check Time.

A single Burst of short pulse of radar Type 1 will commence within a 6 second
window starting at TO (first red marker line on the following plot).

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of emissions at 5,500MHz 802.11a &
5,510MHz 802.11n HT40 will continue for 2.5 minutes after the radar burst has

been generated.
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Channel Availability Check Time at the start TO + 6 seconds Check Time

5,500MHz 802.11a

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
% Ref LvI -106.84 dBm VBW 1 MHz
-46 dBm 44 .809619 s SWT 260 s unit dBm
-46
5 -36 dB| OfFfset Yai|rT1] -106.84 dBm
> 44.809619 s
Y Vo|[T1] -57.32 dBn
-6 46.893788 s
V3|[T1] -107.05 dBnm
_7 105.250501 s
-8

Center 5.5 GHz

Date: 8.JUN.2011

12

149:42
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Channel Availability Check Time at the start TO + 6 seconds Check Time
5,510MHz 802.11n HT40

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
<%%>Ref Lvi -106.10 dBm VBW 1 MHz
-46 dBm 44 _.809619 s SWT 260 s unit dBm
-46
_50l—36 dB| Offset Yi|[T1] -106.10 dBn
44809619 s
% Vo|[T1] -58.07 dBm
-6 46.893788 s
V3|[T1] -106.42 dBm
_7 102.124248 s
Val[T1] -107.14 dBm
104.208417 s
-8
-9

Center 5.51 GHz 26 s/

Date: 8.JUN.2011 12:06:35
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6.2.4. Radar Burst at the End of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar burst with a level equal
to the DFS Detection Threshold occurs at the end of the Channel Availability
Check Time.

A single Burst of short pulse of radar type 1 will commence within a 6 second
window starting at To+ 54 seconds. The window will commence at marker 3 and
end at the red line Ta.

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of emissions at 5,500MHz 802.11a & 5510
MHz 802.11n HT40 will continue for 2.5 minutes after the radar burst has been
generated.
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Channel Availability Check Time at TO + 54 seconds Check Time
5,500MHz 802.11a

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
<%%>Ref Lvi -107.15 dBm VBW 1 MHz
-46 dBm 44_.809619 s SWT 260 s unit dBm
-46
_50l_~36 dB| Offset vi|[Ta] -107.15 dBn
44_.809619 s
v V2| [T1] -57.85 dBn
-6 T04.208417 S
V3|[T1] -106.56 dBm
- 105.250501 s
-8
-9

Center 5.5 GHz 26 s/

Date: 8.JUN.2011 13:02:04

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Ell/lc;/?\ll Labs

Title: Aruba AP-92/93 802.11a/b/g/n Wireless AP
To: FCC 47 CFR Part 15.407 & IC RSS-210
Serial #: ARUB89-U2 Rev A
Issue Date: 2nd September 2011
Page: 221 of 242

Channel Availability Check Time at TO + 54 seconds Check Time

5,510MHz 802.11n HT40

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
<%%>Ref Lvi -107.14 dBm VBW 1 MHz
-46 dBm 44 .809619 s SWT 260 s unit dBm
-46
5 -36 dB| Offset Yal[Ta] -107.14 dBnm
44.809619 s
¥ Vo|[T1] -57.56 dBn
-6 104.208417 s
V3|[T1] -107.38 dBn
_7 102.124248 s
Val[T1] -106.65 dBm
105.250501 s
-8

Center 5.51 GHz

Date: 8.JUN.2011

12:19:25
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