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1 ACCREDITATION, LISTINGS & RECOGNITION

ACCREDITATION - TESTING

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.aZ2la.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 Product Certification Body

A2LA has accredited

MICOM LABS

Pleasanton, CA

for technical competence as a

Product Certification Body

This product certification body is accredited in accordance with the recognized International Standard 1SO/IEC Guide 65:1996
General requirements for bodies operating product certification systems. This accreditation demonstrates technical competence for a defined
scope and the operation of a quality management system for a Telecommunications Certification Body (TCB) meeting
FCC (U.S.), Japan (MIC), and IC (Canada) requirements.

Presented this 24™ day of June 2010.
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B For the Accreditation Council

. 42LP. N Certificate Number 2381.02
////,,rf\l\?‘ Valid to January 31, 2012
Revised September 2, 2011

For the product certification schemes to which this accreditation applies, please refer to the organization’s Product Certification 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.
USA Federal Communications Commission (FCC) TCB ) Listing #:
102167
Industry Canada (IC) APEC . i
Canada FCB MRA 2 Listing #: 4143A
APEC
MIC CAB 210
Japan MRA 2
VCCI - - No. 2959
Europe European Commission NB EU MRA NB 2280
. Australian Communications and Media Authority APEC
Australia (ACMA) CAB MRA 1
Hong Office of the Telecommunication Authority CAB APEC
Kong (OFTA) MRA 1
Korea Ministry of Information and Communication Radio CAB APEC
Research Laboratory (RRL) MRA 1
Singapore | Infocomm Development Authority (IDA) CAB GEE\% US0159
National Communications Commission (NCC) APEC
Taiwan Bureau of Standards, Metrology and Inspection CAB MRA 1
(BSMI)
Vietnam Ministry of Communication (MIC) CAB I\?Eiql

**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
e Phase Il — recognition for both product testing and certification
o 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
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World Class Accreditation

@ The American Association for Laboratory Accreditation

Accredited Laboratory

A2LA has accredited

MICOM LABS

Pleasanton, CA

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard 1SO/IEC 17025:2005 General Requirements for
the Competence 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).

Presented this 14™ day of April 2010.
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> President & CEO
%‘(}'m § -~ For the Accreditation Council
9 Certificate Number 2381.01

2 Valid to January 31, 2012
= A2\ >

i)

Revised September 2, 2011

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

United States of America— Telecommunication Certification Body (TCB)

TCB Identifier — US0159

Industry Canada — Certification Body
CAB Identifier — US0159

Europe — Notified Body
Notified Body Identifier - 2280

Japan — Recognized Certification Body (RCB)

RCB Identifier - 210
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2 DOCUMENT HISTORY

Document History

Revision Date Comments

Draft

Rev A 215" December 2011 | Initial Release
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3 TEST RESULT CERTIFICATE

Applicant: Aruba Networks, Inc Tested MiCOM Labs, Inc.
1344 Crossman Avenue By: 440 Boulder Court
Sunnyvale Suite 200
California , 94089, USA Pleasanton
California, 94566, USA
EUT Wireless LAN Access Point Tel: +1 925 462 0304
Model AP-93H Fax: +1 925 462 0306
Shos | MO0 Cordct
Test Date(s) 8™ Oct to 5" Dec 2011 Website: | www.micomlabs.com
3" to 28" April 2010

STANDARD(S) TEST RESULTS

FCC 47 CFR Part 15, SubPart 15.247 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:

; I [ACCREDITED]
% %) vgj‘r@&ﬁk CERTIFICATE #2381.01

Graem?”Griev 'Go on Hurst
Quaw Manéger MiCOM Labs, resident & CEO MiCOM Labs, Inc.
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4 REFERENCES AND MEASUREMENT UNCERTAINTY

4.1 Normative References

Ref. | Publication Year Title
i. |47 CFR Part 15, 2009 For Digitally Modulated Intentional Radiators
SubPart 15.247
ii. | Industry Canada Issue 7 Low Power License-Exempt Radiocommunication
RSS-210 June 2007 | Devices (All Frequency Bands): Category 1 Equipment
iii. [ Industry Canada Issue 2 General Requirements and Information for the
RSS-Gen June 2007 | Certification of Radiocommunication Equipment
iv. | ANSIC63.4 2003 American National Standards for Methods of
Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz
v. | CISPR 22/ 2005 Limits and Methods of Measurements of Radio
EN 55022 Disturbance Characteristics of Information Technology
Equipment
vi. | M 3003 Edition 1 Expression of Uncertainty and Confidence in
Dec. 1997 | Measurements
vii. | LAB34 Edition 1 | The expression of uncertainty in EMC Testing
Aug 2002
viii. | ETSITR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio Spectrum
Matters (ERM); Uncertainties in the measurement of
mobile radio equipment characteristics
ix. | A2LA 14" Reference to A2LA Accreditation Status — A2LA
September | Advertising Policy
2005
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4.2 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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5 TEST SUMMARY

List of Measurements: The following table represents the list of measurements required
under FCC 47 CFR Part 15, SubPart 15.247

Standard Test Description Condition Result Test
Section(s) Report
Section
(a)(2) 6 dB Occupied Bandwidth Conducted | Compliant 71
(b)(3), (b)(4) Peak Output Power Conducted | Compliant 7.2
(e) Peak Power Spectral Density Conducted | Compliant 7.3
(i) Maximum Permissible Exposure Calculation | Compliant 7.4
(d) Spurious Emissions Conducted | Compliant 7.5
(d), 15.205, Transmitter Radiated Spurious Radiated Compliant 7.6
15.209 Emissions
(d), 15.205, Radiated Band-Edge Radiated Compliant 7.6
15.209
15.205, Radiated (Digital) Emissions Radiated Compliant 7.6
15.210
15.207 AC Wireline Emissions 0.15 — Conducted | Compliant 7.7
30 MHz

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 6.7 Equipment Modifications highlights the equipment modifications that were
required to bring the product into compliance with the above test matrix
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6 PRODUCT DETAILS AND TEST CONFIGURATIONS

6.1 EUT Details

Detail

Description

Purpose:

Test of the Aruba Networks, Inc AP-93H
802.11a/b/g/n Wireless LAN Access Point for
compliance against FCC 47 CFR Part 15, SubPart
15.247 and Industry Canada RSS-210 regulations.

Applicant:

Aruba Networks, Inc
1344 Crossman Avenue
Sunnyvale , CA

94089 USA

Manufacturer:

As manufacturer

Test Laboratory:

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

Test report reference number:

ARUB51-U1 Rev A

Date EUT received:

6" October 2011

Dates of test (from - to):

8th Oct to 5th Dec 2011 & 3 to 28™ April 2010

No of Units Tested:

2

Product Name:

AP-93H (Integral antenna)

Manufacturers Trade Name:

Aruba Networks, Inc

Equipment Primary Function:

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

Type of Technology: | 802.11
Installation type: | Fixed
Construction/Location for Use: | Indoor only

Software/Firmware Release:

5.0.1.0 ART vO_9-b16ALL

Transmit/Receive Operation:

TDD (Time Div Duplex)

Output Power Type

Stepped

Rated Input Voltage and Current DC:

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

Operating Temperature Range: | Nominal: 20 °C Max: 50 °C Min: 0 °C
ITU Emission Designator(s): | 2400 — 2483.5 MHz 802.11b 15M8G1D
2400 — 2483.5 MHz 802.11g 17M7D1D

2400 — 2483.5 MHz 802.11n — HT-20 18M7D1D
2400 — 2483.5 MHz 802.11n — HT-40 36M6D1D

5725 — 5850 MHz 802.11a 17M8D1D
5725 - 5850 MHz 802.11n — HT-20 18M4D1D
5725 — 5850 MHz 802.11n — HT-40  36M6D1D
Long Term 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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6.2 Scope of Test Program

Testing

Per manufactures declaration: The AP-93H contains an AP-93 Access Point with the
addition of 4 Ethernet port LAN switch functionality to the main board (digital portion
modification only). The RF part of the device is not modified.

The scope of the compliance program was to test the Aruba AP-93H wireless LAN
access point, 2x2 Spatial Multiplexing MIMO configurations in the frequency ranges
2400 — 2483.5 MHz and 5725-5850 MHz for compliance against FCC 47 CFR Part
15.247 and Industry Canada RSS-210 specifications. This report contains data
previous reported in MiCOM Labs test report ARUB51-U1 Rev A Aruba AP-92_ 93
FCC Part 15.247.

AP-93H Access Point

The AP-93 is a 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-93H
delivers 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 right sized,
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-93H 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-93H 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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6.3 Equipment Model(s) and Serial Number(s)

Type Equipment
EUT/ | DeStrPton Mifr Mﬁde' Serial No.
Support) (Including Bran 0.
Name)
802.11a/b/g/n Aruba
: ANO0000049 (Conducted)
EUT ereless_Access Networks | AP-93H AN0000064 (Radiated)
Point , Inc
Support Laptop PC IBM Thinkpad None
6.4 Antenna Details
Antenna Manufacturer Model Gain (dBi) Frequency Range
Type: (MH2z)
Integral Aruba Networks, PIFA 2.5 2400 - 2500
Inc
Integral Aruba Networks, PIFA 5.8 4900 - 5875
Inc
6.5 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 A.C adaptor and mains cable supplied
with EUT
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6.6 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.

Operational Mode(s) Variant Data Rate with Highest Frequencies
(802.11a/b/g/n) Power (MHz)
b Legacy 1 MBit/s 2,412
g Legacy 6 MBit/s 2,437
HT-20 6.5 MCS 2,462
n 2,422
HT-40 13.5 MCS 2,437
2,452
a Legacy 6 MBit/s 5,745
5,785
HT-20 6.5 MCS 5,825
n 5,755
HT-40 13.5 MCS 5,785
5,815

Legacy — data rates for 802.11abg products

Results for the above configurations are provided in this report
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Antenna Test Configurations for Radiated Emissions

Spurious Emission and Band-Edge Test Strategy

When testing radiated spurious emissions and band-edge two identical antennae were
connected to the EUT at all times. Transmission during this test process simulated a typical
installation. Results for the following configurations are provided in this report.

2,400 — 2483.5 MHz

15.247 KEY:-
Integral

b SE 2412 SE — Spurious Emission
b SE 2437 BE — Band-Edge
b SE 2462 PK - Peak Emission

BE b 2390
b Pk 2412
b Pk 2437
b Pk 2462

BE b 2483.5
g SE 2412
g SE 2437
g SE 2462
BE g 2390
g Pk 2412
g Pk 2437
g Pk 2462

BE g 2483.5

802.11b

802.11g

g SE 2412
g SE 2437
g SE 2462
BE g 2390
PK g 2412
PK g 2437
PK g 2462

BE g 2483.5

HT-20 n

g SE 2422
g SE 2437
g SE 2452
BE g 2390
PK g 2422
PK g 2437
PK g 2452

BE g 2483.5

HT-40 n
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5,725 - 5850 MHz

15.247

Integral

Legacy

a SE 5745
a SE 5785
a SE 5825
802.11a Pk a 5745
Pk a 5785
Pk a 5825
BE a 5460

a SE 5745
a SE 5785
a SE 5825
HT-20 Pk a 5745
Pk a 5785
Pk a 5825
BE a 5460

a SE 5755
a SE 5785
a SE 5815
HT-40 Pk a 5755
Pk a 5785
Pk a 5815
BE a 5460

KEY;-

SE — Spurious Emission
BE — Band-Edge
PK - Peak Emission
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6.7 Equipment Modifications

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

1. NONE

6.8 Deviations from the Test Standard

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

program:

1. NONE

6.9 Subcontracted Testing or Third Party Data

1. NONE
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7 TEST RESULTS

7.1 6dB and 99% Bandwidth

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the
following test results matrix. 6 dB and 99% bandwidth were measured per the Test

Configuration identified below.

Testing was restricted to a single port.

Test Configuration

EUT |2 o

S

O
L Analvzer
Combiner

\O Spectrum

Power Meter
and Sensor

Test configuration for 6 dB & 99% Bandwidth

Specification

Limits

§15.247 (a)(2)

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

Traceability

Method Test Equipment Used

instruction WI-03 ‘Measurement of RF

Spectrum Mask’

Measurements were made per work 0158, 0252, 0313, 0314, 0116, 0117, 0287, 0363
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7.1.1 6dB and 99% Bandwidth Results: 802.11b

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):| 35 to 42

Variant: 802.11b 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: 2.5 dBi

Applied Voltage: 55.00 Vdc

Notes 1:

Notes 2:

6 dB Bandwidth

Test Frequenc o Pl Minimum 6dB Margin

daency MHz Bandwidth Limit .

MHz a b c d kHz MHz MHz
2412.000 12.665000 | 12.585000 - - -12.085000
2437.000 12.184000 | 12.104000 - - 500 0.5 -11.604000
2462.000 12.104000 | 12.184000 - - -11.604000

99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b (& d
2412.000 15.792000 | 15.872000 -- --
2437.000 15.711000 | 15.792000 -- --
2462.000 15.792000 | 15.792000 -- --
Measurement uncertainty: +2.81 dB
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 2.05 dB VBW 300 kHz
25 dBm 12.66533066 MHz SWT 20 s unit dBm
2!:
15.6 dB Offset |vl [T11 Q.47 dBn
2
2.40586774 GHz
al|[T1] 2.05 dB
1 2 12 - 66533066 MHz
| D1 8.311 dBm Y -
HJUU-LU.H MUJW PPE 15.79158317 MHz
D2 [2.311 dBm T \ . Ak kS —6—96—dBn
I \ V 12 2.40418437 GHz
J v [T1] -4 _37 dBm
-1 241997505 CH-
V2|[rta] §.31 dBm
) 2.41300200 GHz
-30)
_a VMA Urlu WL\V U}d L\lwu \/i Jk‘\»uw
-5
-6
F2
-7 Ft
_75
Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 18.NOV.2011

10:29:06
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
<%%>Ref Lvi 2.08 dB VBW 300 kHz
26 dBm 12.58517034 MHz SWT 20 s unit dBm
26
16.1 dB Offset v1 [T11 1.24 dBm
2 240546693 GHZ
Aal|[T1] 2.08 dB
1 2 1258517034 MHz
—D1 7.548 dBm Y _LU?“t AO . Oo7 1745349 NHZ
D2 [1.548 dBm 'Llll WW N’“MMM‘ ‘VT-L [T1] -7-61 dBm
v ) 2_40410421 GHz
\/ \j v [T1] -4.71 dBn
“1 J 2.41997595 GHz
V2 1] 7 .55 dBnm
2.41147896 GHz
-2
_3 ;/ \\

ik Ma,

-5
-6
F2
-7 E1
-7
Center 2.412 GHz 4 MHz/ Span 40 MHz
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 3.77 dB VvVBW 300 kHz

25 dBm 12.18436874 MHz SWT 20 s unit dBm

2E
15.6 dB Offset Ya|[T1] 1.35 dBnm

2
2.43086774 GHz
allrT11 34.77 dB

12 104240074 ML

2
10=51+—5-383—dBm = ,
d LUuUdJA}{ rijiklhhu o OPE 15.71142285 MHz
D2 [3.383 dBm

) I | | MYT1 [T1] -5.95 dBn
gt” V ) \ V:l'j‘ 2.42926453 GHz
p/ v [1 [r1] -3.56 dBn

- | 2 444
V2| [l .38 dBn
2 2.43952505 GHz
_3 / \\

. .u.,.m/ \)“\ |

-5
-6
F2
-7 F1
-75
Center 2.437 GHz 4 MHz/ Span 40 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 1.39 dB VBW 300 kHz
26 dBm 12.10420842 MHz SWT 20 s unit dBm
26
16.1 dB Offset v1|[T1] 3.17 dBn
2 243094790 GHZ
allrm11 1.39 dB
2

12.10420842 MHz

10—=p1t—9-307 dBm
] b,“ N'MMJ’J[M 1 OPE 15.79158317 MHZz
D2 |3.307 dBm R . 6-50—dB

=09 .U 4uDIl

H
(=

2.42918437 GHZz
3.40 dBm
1 2.44497595 GHz

-1
V2lrtal 9.31 dBm
2.43647896 GHz

e
<E§f'
- |

=
—
q
= -
ar
|

-5
-6
F2
-7 E1
-7
Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 18_NOV.2011 11:10:57
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 1.45 dB VBW 300 kHz

25 dBm 12.10420842 MHz SWT 20 s unit dBm

2!:
15.6 dB Offset v1|[T1] 1.88 dBm

2
2.45594790 GHz
al|[T1] 1.45 dB
1 2 12 10420040 MLI—
T 5 515 a5 - 1210420842 MHz
! ,_UWJ.MH M.UJU‘! 10PB 15.79158317 MHz
D2 2.512 dBm : i I { ‘7||_ e —6-62—dBm
H"U \ U %2 2.45418437 GHz
J v Q[Tl] -4.06 dBn
-1 246997595 GHz
V2|LTt1] §.51 dBm
) 2.46252104 GHz

-3

" %Mﬂ/ | Pl ).

-5
-6
F2
=7 —
-75
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 18_NOV.2011 11:29:47
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.93 dB VBW 300 KHz
26 dBm 12.18436874 MHz SWT 20 s Unit dBm
26
16.1 dB Offset v1 [T11 0.55 dBn
2 > 45586774 GHZ
all[T1] 2.93 dB

12.18436874 MHz

2
— \v4
D1 8.276 dBm “UMJJJ{}% ﬁl}lﬂ{ﬂ“u 1 OPH 15.79158317 MHz
D2 [2.276 dBm o/ \ . P — =4-12-dB
L U \/ j 2_.45410421 GHzZ
J v [T1] -6.89 dBn

2.46989579 GHz

-1
V2 1] §.28 dBm
2.46300200 GHz

-5
-6
F2
-7 E1
-7
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 18_NOV.2011 11:30:55
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7.1.2 6dB and 99% Bandwidth Results: 802.11qg

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):] 35 to 42

Variant: 802.11g 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: 2.5 dBi

Applied Voltage: 55.00 Vdc

Notes 1:

Notes 2:

6 dB Bandwidth

Test Frequenc o8 Bandwich Minimum 6dB Margin

R MHz Bandwidth Limit :

MHz a b c d kHz MHz MHz
2412.000 16.433000 | 16.513000 - -- -15.933000
2437.000 16.433000 | 16.433000 -- -- 500 0.5 -15.933000
2462.000 16.433000 | 16.433000 - -- -15.933000

99% Bandwidth
99 % Bandwidth
Test Frequency
MHz
MHz a b c d
2412.000 16.673000 | 16.673000 -- --
2437.000 16.994000 | 16.673000 - --
2462.000 16.754000 | 16.593000 -- --
Measurement uncertainty: +2.81dB
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CHAIN A
RBW 100 kHz RF Attt 20 dB

Delta 1 [T1]
Ref Lvi

1

.66 dB

VBW 300 kHz

25 dBm 16.43286573 MHz SWT 20 s unit dBm
2!:
15.6 dB Offset v1|[T1] 1.25 dBm
2
2.40378357 GHz
Alll[T1] 1.66 dB
1 16-43286573—MH=z
D1 7.683 dBm

2
Av4
s |

D2 [1.683 dBm vT  [T1] Q.67 dB
2.40370341 GHz

VT2 [T1] -2.69 dBm

D _AnODAs L G

Voll[T 7 .68 dBnm

240578758 GHz

30V

-4

-75

LK

Center 2.412 GHz

Date: 18.NOV.2011

12:11:46

4 MHz/

Span 40 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 3.63 dB VBW 300 kHz
26 dBm 16.51302605 MHz SWT 20 s unit dBm
26
16.1 dB Offset vq [T1] ~0.31 dBm
2 2.40370341 GHz
Al||[T1] 3.63 dB
1 > 16.51302605 MHz
. D1 7.328 dBm Y —oRf 1667334665 MHz
D2 [1.328 dBm |  [T1] Q.31 dBn
2 240370341 GHAz
} VTZ([Tl] -3.16 dBm
1 2.42037675 GHz
Vollrxa 7 .33 dBnm
2.41701002 GHz
- |
2 ol
iy
-4
-5
-6
F2
-7 E
-7
Center 2.412 GHz 4 MHz/ Span 40 MHz
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 1.53 dB VBW 300 kHz
25 dBm 16.43286573 MHz SWT 20 s uUnit dBm
2E
15.6 dB Offset vq [T1] 4.10 dBm
2
2.42878357 GHz
Alll[T1] 1.53 dB
1 2 16 A2D0 =279 ML=
e —— = 1643286573 MH=
M"‘L-"L"J"\“ﬁ’\"\ 16.99398798 MHz
D2 [2.937 dBm ) oS S RES & dER
il 2 2.42854309 GHz
VT2\[T1] -4_.40 dBm
-1 244553707 GHz
N/\/ﬂ V2 [T\J\_j\,_\h §.94 dBn
B MN W.?.?sqs GHz
-3
-4
-5
-6
F2
-7 =
-75
Center 2.437 GHz 4 MHz/ Span 40 MHz
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CHAIN B
& Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
4‘ Ref Lvi 2.95 dB VBW 300 kHz
26 dBm 16.43286573 MHz SWT 20 s unit dBm
26
16.1 dB Offset v1|[T1] 1.41 dBm
2 2-.42879357 GHz

alll[T1] 2.95 dB
6.43286573 MHz

<IN
[y

D1 8.583 dBm

o 16.67334669 MHz
D2 [2.583 dBm TH [T1] -Q.40 dB

2_.42870341 GHZz

VT2 [T1] -2.49 dBm
-1 2.44537675 GHz
V2lIlL 8.58 dBm
2.44201/002 GHz
-2 Wk
-30
-4
-5
-6
F2
-7 E
-7
Center 2.437 GHz 4 MHz/ Span 40 MHz
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.81 dB VBW 300 kHz
25 dBm 16.43286573 MHz SWT 20 s unit dBm
2!:
) 15.6 dB Offset vi [T1] 1.21 dBm
2.45379357 GHz
alll[T1] Q.81 dB
1 2 1643286573 MHz
| Av4
D1 7.227 dBm C A )] o ] 16.75350701 MHz
D2 |1.227 dBm ¥ \ VT [T1] =4.71 dB
il 7 2.45362325 GHz
VTR [T1] -3.48 dBn
-1 2 47037675 GHz=
vV2lIlL 7-.23 dBnm
, . 2.45578758 GHz
ok M
-4
-5
-6
F2
-7 =
-75
Center 2.462 GHz 4 MHz/ Span 40 MHz
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CHAIN B
‘? Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.57 dB VBW 300 kHz
26 dBm 16.43286573 MHz SWT 20 s unit dBm
26
16.1 dB Offset Yall[Tig 1.22 dBm
2 2.45379357 GHz
Al|[T1] 1.57 dB
1 > 16.43286573 MHz
L D1 7.298 dBm Y Oy 1659318637 MHz
D2 [1.298 dBm | (AE —q-46 dBm
1 245370341 GHz
VT2 [T1] Q.07 dBm
1 2.47029659 GHz
V2ll[x1] 7 .30 dBnm
\ 2.46701002 GHz
-2 i “‘L\M
-30| M‘“«M
-4
-5
-6
F2
-7 E
-7

Center 2.462 GHz 4 MHz/

Date: 18.NOV.2011 14:04:41

Span 40 MHz
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7.1.3 6dB and 99% Bandwidth Results: 802.11n HT-20

Test Conditions: 15.247 (a)(2) 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: 2.5 dBi
Applied Voltage: 55.00 Vdc

Notes 1:

Notes 2:

6 dB Bandwidth

6 dB Bandwidth

Minimum 6dB

Test Frequency Mz Bandwidth Limit Margin
MHz a b c d kHz MHz MHz
2412.000 17.715000 | 17.635000 - - -17.135000
2437.000 17.635000| 17.635000 -- - 500 0.5 -17.135000
2462.000 17.635000| 17.635000 - - -17.135000

99% Bandwidth

99 % Bandwidth

Test Frequency

MHz
MHz a b c d
2412.000 17.956000 | 17.876000 -- -
2437.000 18.036000 | 17.796000 - -
2462.000 17.876000 | 17.876000 -- -

Measurement uncertainty:

+2.81dB
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 1.77 dB VBW 300 kHz
25 dBm 17.71543086 MHz SWT 20 s unit dBm
2!:
15.6 dB Offset v1 1N | 0.11 dBn
2
2.40314228 GHz
All[OT1] 1.77 dB
1 2 1771543086 MH=z
| D1 7.668 dBm Ava
ﬂ A [ ﬂ A ﬂ A ﬂOME | 17.95591182 MHZ
D2 1_668 dBn'\ e VT_ T1] ('_QR dB
12 2.40306212 GHz
VT2 ETl] -4 _04 dBm
2 2 0 onNAa C. =

-1 —42104804—GH=
V2 [Tﬁﬂ\k\ 7.67 dBn
1341949499 GHz

-30

-4

-75

Center 2.412 GHz 4 MHz/ Span 40 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 2.82 dB VBW 300 kHz
26 dBm 17 .63527054 MHz SWT 20 s unit dBm
26
16.1 dB Offset vq [0T1] 0.06 dBm
2 2.40314228 GHz
Al [T1] 2.82 dB
1 > 17.63527054 MHz
—D1 7.261 dBm I | F T Iozr 3 4787575150 MHZ
D2 |1.261 dBm | ] 11 ~1-67 dBm
240306212 GHZ
VT2 le] Q.17 dBm
1 2.42093788 GHz
VolTad 7-26 dBn
2.41701002 GHz
-2 W
-30MUM
-4
-5
-6
F2
-7 E1
-7
Center 2.412 GHz 4 MHz/ Span 40 MHz
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
% Ref Lvli 3.01 dB VBW 300 kHz
25 dBm 17.63527054 MHz SWT 20 s unit dBm
25 15.6 dB Offset vq [0T1] 1.20 dBnm
2 2.42814228 GHz
alllT1] 3.01 dB
2 17 2270 A ML=
10—51 5612 aBm J\W‘\wj\u,‘ 111 PR N
I} ,.,I\ng ] 18.03607214 MHz
D2 [2.612 dBm—]‘y&“ | v,_ﬁ‘f[,l] -0-28 dB
> 2.42806212 GHz
VT2 [[T1] -5 dBm

V2 [Tl\‘j\}‘;W §.61 dBn

-75

L
e

Center

Date:

2.437 GHz

18_.NOV.2011

15:12:41

4 MHz/

Span 40 MHz
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CHAIN B

Delta 1 [T1] RBW 100 kHz RF Att 20 dB

Y Ref Lvi 3.44 dB VBW 300 kHz
26 dBm 17.63527054 MHz SWT 20 s Unit dBm
20 16.1 dB Offset vi1|[T1] 0.41 dBm
2 2-.472814228 GHz
Al [T1] 3.44 dB
T IR R— % 17.63527/054 MHz
- ' ﬂ n “ ! ' “ OB 1 17.79559118 MHZ
D2 (2.3 dBm 9}” \ TTRFT1] 41 dB
2.42814228 GHZ
VT2 [T1] 1.20 dBn
1 2.44593788 GHz
Volrr 8.30 dBm

2.44449499 GHz

4

ZWW iy

-30

-4

E1l

Cen

Date:

ter 2.437 GHz 4 MHz/ Span 40 MHz
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CHAIN A
& Delta 1 [T1] RBW 100 kHz RF Attt 20 dB
4‘ Ref Lvi 3.04 dB VBW 300 kHz
25 dBm 17 .63527054 MHz SWT 20 s unit dBm
2'-:
15.6 dB Offset vi1|[T1] —0.04 dBn
2
2.45314228 GHz
allnmil .04 dB

iKY
'

ko]

| Av4
D1 7.213 dBm ﬁ I ! | L] OHB 1 17.87579150 MHZz
D2 [1.213 dBm { 1] =1-53 d

2.45306212 GHz

VT2 le] Q. dBn

-1 D ATO0oT00 G
Vol pra 7-.21 dBm

-75

Center 2.462 GHz 4 MHz/ Span 40 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 3.20 dB VBW 300 kHz
26 dBm 17.63527054 MHz SWT 20 s uUnit dBm
26
16.1 dB Offset vq [0T1] 0.11 dBm
2 2.45314228 GHz
Al [T1] 3.20 dB
1 2 17.63527054 MHz
—D1 7.255 dBm 1 l j Y—ORB— 1787575150 MHz
D2 |1.255 dBm | T1] ~14-25 dBn
1 245306212 GHz
VT2 [T1] -0.21 dBm
1 2.47093788 GHz
Vo[t 7-25 dBn
2.46701002 GHz
-2 L #‘M
-30 “ HﬂMﬂ1
-4
-5
-6
F2
-7 E1
-7
Center 2.462 GHz 4 MHz/ Span 40 MHz
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7.1.4 6dB and 99% Bandwidth Results: 802.11n HT-40

Test Conditions: 15.247 (a)(2) 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: 2.5 dBi
Applied Voltage: 55.00 Vdc

Notes 1:

Notes 2:

6 dB Bandwidth

6 dB Bandwidth ..
Test Freguenc IO GefE Margin
shl — Bandwidth Limit g
MHz a b [ d kHz MHz MHz
2422.000 36.553000 | 36.232000 - -- -35.732000
2437.000 36.553000 | 36.232000 - -- 500 0.5 -35.732000
2452.000 36.393000 | 36.553000 - -- -35.893000

99% Bandwidth

99 % Bandwidth

Test Frequency
MHz

MHz a b c

2422.000 36.553000 | 36.393000 -

2437.000 36.553000 | 36.393000 --

2452.000 36.393000 | 36.393000 -

Measurement uncertainty:

+2.81dB
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CHAIN A
Delta 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref Lvl 4_.01 dB VBW 300 kHz
25 dBm 36.55310621 MHz SWT 20 s unit dBm
2!:
15.6 dB Offset v1 [T11 -3.49 dBn
2
2.40364329 GHz
All[T11 4.01 dB
1 3655310621 MHz
2
| D1 5.372 dBm Y.OP 36.55310621 MHZ|
. T}JJJMJMWLLLlllW 1] ~Q.58 dBn
D TY-Res FRETT ' 2.40380361 GHz
VT2 |[T1] -2.45 dBn
-1 244035671 CH=
V2l|L[Tu] 5.37 dBm
. 2.43330261 GHz
2 Pl WM%
-4
-5
-6
F2
-7 —
-75
Center 2.422 GHz 8 MHz/ Span 80 MHz
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CHAIN B
‘? Delta 1 [T1] RBW 100 kHz RF Att 20 dB
4’ Ref LvI 1.77 dB VBW 300 kHz
26 dBm 36.23246493 MHz SWT 20 s unit dBm
26
16.1 0B Offset v1 [T11 -1.29 dBn
2 2-40396393 GHZ
all[T11 1.77 dB

6.23246493 MHz
6.39278557 MHz

0%
| D1 5.026 dBm A LA LA | |MJ\”‘M‘*§Z“ -1 24 dBn|

Wl

DZ 1-0.974 [dBm = T 2-4038 I-GH=z

W VT2 [T1] Q.48 dBm

1 2.44019639 GHz
V2l rma 5.03 dBn

2.43698998 GHz

| B

-4

-7 E1

Center 2.422 GHz 8 MHz/ Span 80 MHz
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CHAIN A
‘,. Delta 1 [T1] RBW 100 kHz RF Att 20 dB
4’ Ref Lvli 4.26 dB VBW 300 kHz
25 dBm 36.55310621 MHz SWT 20 s unit dBm
2!:
15.6 B Offset Yil[T1] -3.49 dBn
2
2.41864329 GHz
Al|[T1] 4.26 dB
1 doLLoaasog o
2
| D1 5.299 dBm YOP 36.55310621 MHZ|
1 kllﬂﬁw,,ﬂkkkﬁﬁjxdle*m J1] -Q.30 dBn|
R R s A i 2.41880361 GHz
VT2 ETl] -2.45 dBm
-1 oodCcodeTd cre
Volrma 5.30 dBm
2.44958517 GHz
-2 mf\ﬂ \\"Mw
_3%AM
-4
-5
-6
F2
-7 Ft
-75
Center 2.437 GHz 8 MHz/ Span 80 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RFE Att 20 dB
% Ref Lvi 1.41 dB VBW 300 KkHz
26 dBm 36.23246493 MHz SWT 20 s Unit dBm
26 16.1 dB Offset VY1 [T11 -1.48 dBm
2 2.41896393 GHzZ
all[T1] 1.41 dB

6.23246493 MHz

D1 5.006 dBm

[V (0V]

6.39278557 MHz

o8

&MALEKL 1] -1.11 dBm

DZ [-0.99Z [dBm 3 AJJJVAL 1 T AT C056 GHz
L VT2 [T1] -0.07 dBm

2.45519639 GHz

V2|l 5.01 dBm

WWW/

E1l

Center 2.437 GHz

Date: 18.NOV.2011

16:25:41

8 MHz/

Span 80 MHz
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CHAIN A
‘,. Delta 1 [T1] RBW 100 kHz RF Att 20 dB
4‘ Ref LvI 1.21 dB VBW 300 kHz
25 dBm 36.39278557 MHz SWT 20 s unit dBm
2!:
15.6 dB Offset vY1|[T1] -1.36 dBn
2
2.43380361 GHz
All[T1] 1.21 dB
1 36-39278557 MH=
2 B
D1 4_722 dBm v OPH 36.39278557 MHz
N ML | ARG WA S 211 -1.36 dBn
D2 |-1.278 [dBm - i 2-43380361 GHZ
W VT2 [T1] -0.15 dBm
-1 2 -47019639-GH=
Vol 4_72 dBn

2.45705010 GHz

-30|

-75

Center 2.452 GHz 8 MHz/ Span 80 MHz
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CHAIN B
Delta 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref LvI 4.82 dB VBW 300 kHz
26 dBm 36.55310621 MHz SWT 20 s unit dBm
26
16.1 dB Offset Yi1|[T11 -5_02 dBm
2 2-43364329 GHZ
all[T11 4.82 dB
1 36.55310621 MHz
2 OPH 36.39278557 MHz
| D1 4.99 dBm v
1} *llnh | H“]I' 1] -9.86 dBn|
D2 =T TT dBm 2 -43380361 GHz
Y L VTR [T1] ~Q.20 dBn
1 2.47019639 GHz
V2lrma 4.89 dBn

2.44694990 GHz

Lt g,

-30| v

-7 E1

Center 2.452 GHz 8 MHz/ Span 80 MHz
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7.1.5 6dB and 99% Bandwidth Results: 802.11a

Test Conditions: 15.247 (a)(2) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test 6 dB Bandwidth Minimum 6dB .
Frequency MHz Bandwidth Limit Margin
MHz a b C kHz MHz MHz
5745 16.433000| 16.433000 -15.933000
5785 16.433000| 16.433000 500 0.5 -15.933000
5825 16.433000| 16.433000 -15.933000
99% Bandwidth
Test 99 % Bandwidth
Frequency MHz
MHz a b C
5745 16.994000| 17.796000
5785 16.754000| 16.754000
5825 16.673000| 16.673000
| Measurement uncertainty: +2.81 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




Title: Aruba AP-93H 802.11a/b/g/n Wireless AP
e To: FCC 47 CFR Part 15.247 & IC RSS-210
MICQ?VlLabS Serial # ARUB74-U1 Rev A
ks Issue Date: 21%' December 2011
Page: Page 49 of 254

)
MICOM 6 dB and 99% Bandwidth
Ch Freq:5745 MHz, Variant: 802.113a, Chain: a, EUT Voltage:12 Vdc
42
Test l)ate: 6:01:33 PM 3/30/2010 PST
32 Reflevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12 - M2
2 M1 Delta, 2.19 dBm
g 8 T2
°
-18
-28 |
-38
-48 | F2 F1
-58
5725 5733 5741 5749 5757 5765

Frequency (MHz)

Marker

Analyser Setup Frequency Amplitude Test Results

RBW 100.000000KHz M1 5736.783567MHz .471dBm Center frequency=5745MHz

VBW 300.000000KHz M2 5739.989980MHz 7.082dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5753.216433MHz 2.187dBm 99% OBW (T2-T1)=16.993988MHz
RF Atten (dB) 10 T1 5736.462926MHz -7.794dBm

Span 40.000000MHz T2 5753.376754MHz -6.426dBm
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MiCeM

6 dB and 99% Bandwidth

Ch Freq:5745 MHz, Variant: 802.11a, Chain: b, EUT Voltage:12 Vdc

42 T T
| TestDate: 6:05'35 PM 3/30/2010 PST
I ReflLevel =22dBm, Offset =15.2dB
i |
32 : Mode =View, Detector =Peak
| Sweep Mode =Single Sweep
|
22 |
|
l l
12 I M2 |
l l
2 1 : Delta, 2.01 dBm
l l
E | |
0 -8 : :
] | |
| |
| |
-18 ! \
l l
-28 - 1 1
| |
l l
-38 - I I
| |
| |
F2 | |
-48 - 1 F1 1
| |
l l
-58 | 1
5725 5733 5741 5749 5757 5765
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5736.783567MHz -.662dBm Center frequency=5745MHz
VBW 300.000000KHz M2 5750.010020MHz 6.745dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5753.216433MHz 2.012dBm 99% OBW (T2-T1)=17.795591MHz
RF Atten (dB) 10 T1 5736.062124MHz -11.030dBm
Span 40.000000MHz T2 5753.777555MHz -10.869dBm
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MicaMm 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11a, Chain: a, EUT Voltage:12 Vdc
42
Test|Date: 6:44:12 PM 3/30/2010 PST
32 Reflevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
o Sweep Mode =Single Sweep
12 M2
2 M Delta, 0.91 dBm
£ T2
o -8
©
-18
-28
-38 1
-48 F2 F1
-58
5765 5773 5781 5789 5797 5805
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz 5776.783567MHz -1.211dBm Center frequency=5785MHz
VBW 300.000000KHz M2 5778.787575MHz 5.887dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5793.216433MHz .908dBm 99% OBW (T2-T1)=16.753507MHz
RF Atten (dB) 10 T1 5776.623246MHz -6.592dBm
Span 40.000000MHz 5793.296593MHz  -3.564dBm
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MicaM 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11a, Chain: b, EUT Voltage:12 Vdc
42 T T
| Test/Date: 6:48:06 PM 3/30/2010 PST
o : Reflevel =22dBm, Offset =15.2dB
| Mode =View, Detector =Peak
: Sweep Mode =Single Sweep
22 |
| '
l l
12 LoM2 |
l l
|
2 M1 ‘ Delta,1.§9 dBm
| Tz |
E | |
s e | |
| |
| |
-18 1 1
|
l l
28 - | |
| |
| |
38 - l 1
l l
o F2 1 F1 1
| |
| |
| |
58 ; 1
5765 5773 5781 5789 5797 5805
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5776.783567MHz -1.250dBm Center frequency =5785MHz
VBW 300.000000KHz M2 5790.010020MHz 6.228dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5793.216433MHz 1.587dBm 99% OBW (T2-T1)=16.753507MHz
RF Atten (dB) 10 T1 5776.623246MHz -6.944dBm
Span 40.000000MHz T2 5793.296593MHz -3.599dBm
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—
MiIC®MLaos 6 dB and 99% Bandwidth
Ch Freq:5825 MHz, Variant: 802.11a, Chain: a, EUT Voltage:12 Vdc
42 T
Test|Date:7:24:46 PM 3/30/2010 PST
ReflLevel =22dBm, Offset =14.7dB
32

Mode =View, Detector =Peak
Sweep Mode =Single Sweep

Delta, 0.21 dBm

£

o

T

5805 5813 5821 5829 5837 5845
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results

RBW 100.000000KHz M1 5816.783567MHz -1.848dBm Center frequency =5825MHz
VBW 300.000000KHz M2 5818.787575MHz 5.108dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5833.216433MHz .212dBm 99% OBW (T2-T1)=16.673347MHz
RF Atten (dB) 10 T1 5816.703407MHz -4.138dBm
Span 40.000000MHz T2 5833.296593MHz -4.681dBm
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B
MiCeM L0 6 dB and 99% Bandwidth
Ch Freq:5825 MHz, Variant: 802.11a, Chain: b, EUT Voltage:12 Vdc
o | Tes{Date:7:28:41 PM 3/30/2010 PST
| Reflevel =22dBm, Offset =15.2dB
32 1 | Mode =View, Detector =Peak
} Sweep Mode =Single Sweep
22 | |
| |
l l
i | |
12 LoMm2 |
| |
| |
2 Delta, 0.79 dBm
| |
| Tz |
£ s m | |
© | |
l l
-18 - : I
|
| |
28 - 1 1
| |
l l
38 - : :
| |
F2 1 1
-48 - I F1 I
| |
l l
58 1 i
5805 5813 5821 5829 5837 5845
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5816.783567MHz -2.179dBm Center frequency=5825MHz
VBW 300.000000KHz M2 5830.090180MHz 5.268dBm 6dB BW (Delta -M1)=16.432866MHz
Sweep time(s) 20 Delta 5833.216433MHz .788dBm 99% OBW (T2-T1)=16.673347MHz
RF Atten (dB) 10 T1 5816.703407MHz -4.471dBm
Span 40.000000MHz T2 5833.296593MHz -4.614dBm
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7.1.6 6dB and 99% Bandwidth Results: 802.11n HT20

Test Conditions: 15.247 (a)(2) 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: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test Eel Eerenlen Minimum 6dB Marain
Frequency MHz Bandwidth Limit g
MHz a b c d kHz MHz MHz
5745 17.715000 17.715000 -17.215000
5785 17.635000 17.715000 500 0.5 -17.135000
5825 17.635000 17.715000 -17.135000
99% Bandwidth
Test 99 % Bandwidth
Frequency MHz
MHz a b c d
5745 17.956000 18.357000
5785 17.876000 17.956000
5825 17.796000 17.956000
[ Measurement uncertainty: +2.81 dB |
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)
MICOM 6 dB and 99% Bandwidth
Ch Freq:5745 MHz, Variant: 802.11n HT-20, Chain: a, EUT Voltage:12 Vdc
42
Test Dat|e: 11:29:50 AM 3/31/2010 PST
32 | Reflevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12 M2
2

Delta, 1.49 dBm
T2

dBm
)

F2

5725 5733 5741 5749 5757 5765
Frequency (MHz)

Marker

Analyser Setup Frequency Amplitude Test Results

RBW 100.000000KHz M1 5736.142285MHz -.636dBm Center frequency=5745MHz

VBW 300.000000KHz M2 5740.070140MHz 6.714dBm 6dB BW (Delta -M1)=17.715431MHz
Sweep time(s) 20 Delta 5753.857715MHz 1.486dBm 99% OBW (T2-T1)=17.955912MHz
RF Atten (dB) 10 T1 5736.062124MHz -3.599dBm

Span 40.000000MHz T2 5753.937876 M Hz -3.735dBm
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MiCeM

6 dB and 99% Bandwidth

Ch Freq:5745 MHz, Variant: 802.11n HT-20, Chain: b, EUT Voltage:12 Vdc

42 T T
| Test Dale:n:a;&snAM 3/31/2010 PST
I ReflLevel =22dBm, Offset =15.2dB
i |
32 : Mode =View, Detector =Peak
| Sweep Mode =Single Sweep
|
22 |
|
l l
12 I M2 |
l l
| |
2 ! Delta,‘l.25 dBm
| |
E | |
0 -8 : :
] | |
| |
| |
-18 ! \
l l
-28 l 1
| |
l l
-38 I I
| |
| |
F2 | |
48 - | F1 |
| |
l l
-58 | 1
5725 5733 5741 5749 5757 5765
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5736.142285MHz -.772dBm Center frequency=5745MHz
VBW 300.000000KHz M2 5750.010020MHz 6.749dBm 6dB BW (Delta -M1)=17.715431MHz
Sweep time(s) 20 Delta 5753.857715MHz 1.254dBm 99% OBW (T2-T1)=18.356713MHz
RF Atten (dB) 10 T1 5735.821643MHz -9.535dBm
Span 40.000000MHz T2 5754.098196 M Hz -7.811dBm
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M'CGM' " 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11n HT-20, Chain: a, EUT Voltage:12 Vdc
42
Test IJate: 9:53:03 AM 3/31/2010 PST
o ReflLevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
22 - Sweep Mode =Single Sweep
12 M2
2 M Delta, 0.62 dBm
T2
E s
o
-18
-28
-38
F2
48 - F1
-58
5765 5773 5781 5789 5797 5805
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5776.142285MHz -1.593dBm Center frequency=5785MHz
VBW 300.000000KHz M2 5778.787575MHz 6.208dBm 6dB BW (Delta -M1)=17.635271MHz
Sweep time(s) 20 Delta 5793.777555MHz .619dBm 99% OBW (T2-T1)=17.875752MHz
RF Atten (dB) 10 T1 5776.062124MHz -4.353dBm
Span 40.000000MHz T2 5793.857715MHz -2.252dBm
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MicaM 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11n HT-20, Chain: b, EUT Voltage:12 Vdc
42 T T
| Test D|ate:9:571:01 AM 3/31/2010 PST
o : Reflevel =22dBm, Offset =15.2dB
| Mode =View, Detector =Peak
: Sweep Mode =Single Sweep
22 |
| '
l l
12 Lom2 !
l l
|
2 ‘ Delta, 0.97 dBm
|
|
q |
=} |
|
|
18 - l
|
l l
28 - | |
| |
| |
38 - l 1
l l
o F2 1 F1 1
l l
| |
58 ; 1
5765 5773 5781 5789 5797 5805
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5776.142285MHz -1.539dBm Center frequency =5785MHz
VBW 300.000000KHz M2 5790.010020MHz 6.511dBm 6dB BW (Delta -M1)=17.715431MHz
Sweep time(s) 20 Delta 5793.857715MHz .967dBm 99% OBW (T2-T1)=17.955912MHz
RF Atten (dB) 10 T1 5776.062124MHz -4.331dBm
Span 40.000000MHz T2 5793.937876 MHz -4.603dBm
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—
MiIC®MLaos 6 dB and 99% Bandwidth
Ch Freq:5825 MHz, Variant: 802.11n HT-20, Chain: a, EUT Voltage:12 Vdc
42 T T
| Test Dalte:10:321:23 AM 3/31/2010 PST
: ReflLevel =22dBm, Offset =14.7dB
32 1 : Mode =View, Detector =Peak
| Sweep Mode =Single Sweep
|
22 |
| |
l l
12 1 M2 : :
l l
| |
2 ; Delta,-p.SZ dBm
T1 : T2 :
l:% -8 1 : :
© | |
| |
| |
-18 I I
| |
l ‘
-28 : :
l l
| |
-38 - | |
| |
| |
F2 | |
-48 | F1 ;
| |
l l
58 } t
5805 5813 5821 5829 5837 5845
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5816.142285MHz -2.435dBm Center frequency =5825MHz
VBW 300.000000KHz M2 5818.787575MHz 5.331dBm 6dB BW (Delta -M1)=17.635271MHz
Sweep time(s) 20 Delta 5833.777555MHz -.516dBm 99% OBW (T2-T1)=17.795591MHz
RF Atten (dB) 10 T1 5816.142285MHz -2.435dBm
Span 40.000000MHz T2 5833.857715MHz -2.547dBm
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PAKCIVILS 6 dB and 99% Bandwidth
Ch Freq:5825 MHz, Variant: 802.11n HT-20, Chain: b, EUT Voltage:12 Vdc
42 T T
| TestDa|te:10:36}:22 AM3/31/2010 PST
o | ReflLevel =22dBm, Offset =15.2dB
} Mode =View, Detector =Peak
: Sweep Mode =Single Sweep
22 :
l l
12 7 1 M2 1
| |
l l
2 I I
: Delta, 0.03 dBm
|
5 = 1
© |
l
-18 !
!
| |
| |
-28 I I
| |
l l
-38 | :
| |
‘ F2 1
-48 1 F1 ‘
| |
l l
58 | :
5805 5813 5821 5829 5837 5845
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5816.142285MHz -2.531dBm Center frequency=5825MHz
VBW 300.000000KHz M2 5830.010020MHz 5.616dBm 6dB BW (Delta -M1)=17.715431MHz
Sweep time(s) 20 Delta 5833.857715MHz .031dBm 99% OBW (T2-T1)=17.955912MHz
RF Atten (dB) 10 T1 5816.062124MHz -5.419dBm
Span 40.000000MHz T2 5833.937876MHz -5.726dBm
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7.1.7 6dB and 99% Bandwidth Results: 802.11n HT-40

Test Conditions: 15.247 (a)(2) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
6 dB Bandwidth
Test 6 dB Bandwidth Minimum 6dB :
Frequency MHz Bandwidth Limit Margin
MHz a b (o kHz MHz MHz
5755 36.232000 36.393000 -35.732000
5785 36.393000 36.232000 500 0.5 -35.732000
5815 36.393000 36.393000 -35.893000
99% Bandwidth
Test 99 % Bandwidth
Frequency MHz
MHz a b c
5755 36.393000 36.553000
5785 36.393000 36.393000
5815 36.393000 36.393000
( Measurement uncertainty: +2.81 dB |
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)
MICOM 6 dB and 99% Bandwidth
Ch Freq:5755 MHz, Variant: 802.11n HT-40, Chain: a, EUT Voltage:12 Vdc
42
Test DatL: 12:07:06 PM 3/31/2010 PST
32 Reflevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12
M2
2 Delta, -1.35 dBm
Tl T2
5 s
°
-18
-28
-38
i F2 F1
-58
5715 5731 5747 5763 5779 5795
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5736.803607MHz -2.747dBm Center frequency=5755MHz
VBW 300.000000KHz M2 5750.110220MHz 3.774dBm 6dB BW (Delta -M1)=36.232465MHz
Sweep time(s) 20 Delta 5773.036072MHz -1.351dBm 99% OBW (T2-T1)=36.392786MHz
RF Atten (dB) 10 T1 5736.803607MHz -2.747dBm
Span 80.000000MHz T2 5773.036072MHz -2.574dBm
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M'CQM 6 dB and 99% Bandwidth
Ch Freq:5755 MHz, Variant: 802.11n HT-40, Chain: b, EUT Voltage:12 Vdc
42 T
Test Dafle: 12:11'08 PM 3/31/2010 PST
Reflevel =22dBm, Offset =15.2dB
32 7 Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
l
12 |
M2 |
l
2 |
Tly Delta,:-2.13 dBm
£ T2 |
) -8 1
b=}
-18
|
28 :
|
l
-38 :
|
F2 |
-48 - F1 |
|
l
-58 t
5715 5731 5747 5763 5779 5795
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
]
RBW 100.000000KHz M1 5736.803607MHz -2.232dBm Center frequency =5755MHz
VBW 300.000000KHz M2 5750.110220MHz 3.835dBm 6dB BW (Delta -M1)=36.392786MHz
Sweep time(s) 20 Delta 5773.196393MHz -2.128dBm 99% OBW (T2-T1)=36.553106MHz
RF Atten (dB) 10 T1 5736.803607MHz -2.232dBm
Span 80.000000MHz T2 5773.196393MH:z -4.03dBm
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Delta, -2.80 dBm
T2

)
E”I'C@M e 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11n HT-40, Chain: a, EUT Voltage:12 Vdc
42 T T
! ! Test Dale:12:47:23 PM3/31/2010 PST
o : : ReflLevel =22dBm, Offset =14.7dB
| |
| I Mode =View, Detector =Peak
| |
| | Sweep Mode =Single Sweep
22 I I
| |
l l
12 ! !
| |
| | M2
l l
2 | |
|
|
|
|
|
|
|
|
|
|
|

|
|
& 5 |
b} |
|
|
-18 - |
l
|
228 | |
| |
l l
-38 - i i
| |
 m :
48 1 1 ‘ F1
| |
l l
.58 } 1
5745 5761 5777 5793 5809 5825
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5766.643287MHz -8.258dBm Center frequency =5785MHz
VBW 300.000000KHz M2 5780.110220MHz 2.759dBm 6dB BW (Delta -M1)=36.392786 MHz
Sweep time(s) 20 Delta 5803.036072MHz -2.797dBm 99% OBW (T2-T1)=36.392786 MHz
RF Atten (dB) 10 T1 5766.803607MHz -3.058dBm
Span 80.000000MHz T2 5803.036072MHz -3.454dBm
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E”I'C@M e 6 dB and 99% Bandwidth
Ch Freq:5785 MHz, Variant: 802.11n HT-40, Chain: b, EUT Voltage:12 Vdc
42 T
: Test Da{e:12:51:26 PM3/31/2010 PST
ot : ReflLevel =22dBm, Offset =15.2dB
| Mode =View, Detector =Peak
| Sweep Mode =Single Sweep
22 |
|
l
12 - !
M2 |
|
|
27 1, ! Delta,-1.72 dBm
£ : T2
Qo -8 ‘
b} |
|
|
18 - ;
|
l
28 !
|
|
38 - ;
l
F2 !
48 : F1
|
|
-58 1
5745 5761 5777 5793 5809 5825
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5766.803607MHz -2.584dBm Center frequency=5785MHz
VBW 300.000000KHz M2 5780.110220MHz 3.550dBm 6dB BW (Delta -M1)=36.232465MHz
Sweep time(s) 20 Delta 5803.036072MHz -1.718dBm 99% OBW (T2-T1)=36.392786MHz
RF Atten (dB) 10 T1 5766.803607MHz -2.584dBm
Span 80.000000MHz T2 5803.036072MHz -3.052dBm
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MiC®imiLabs 6 dB and 99% Bandwidth
Ch Freq:5815 MHz, Variant: 802.11n HT-40, Chain: a, EUT Voltage:12 Vdc
42 1 T T
| | Test DJte:1:221:22 PM3/31/2010 PST
: : ReflLevel =22dBm, Offset =14.7dB
32 7 : : Mode =View, Detector =Peak
I I Sweep Mode =Single Sweep
| |
22 i |
| | |
l l l
12 : : :
1 S M2 1
2 - l l l
! : 3.27 dBm
| | |
§ s : : ;
© | | |
| | |
| | |
-18 I I I
l l l
| | |
-28 | : |
| | |
| | |
| | |
-38 | | |
| | |
| | |
| | |
F2
48 - | ! F1 ;
| | |
l l l
-58 t } t
5775 5791 5807 5823 5839 5855
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz 5796.643287MHz -8.435dBm Center frequency =5815MHz
VBW 300.000000KHz M2 5810.110220MHz 2.254dBm 6dB BW (Delta -M1)=36.392786 MHz
Sweep time(s) 20 Delta 5833.036072MHz -3.265dBm 99% OBW (T2-T1)=36.392786 MHz
RF Atten (dB) 10 T1 5796.803607MHz -3.509dBm
Span 80.000000MHz T2 5833.036072MHz -4.067dBm
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MiCeM L0 6 dB and 99% Bandwidth

Ch Freq:5815 MHz, Variant: 802.11n HT-40, Chain: b, EUT Voltage:12 Vdc

42 T T
| Test Dlate: 1:26:26 PM 3/31/2010 PST
ot | ReflLevel =22dBm, Offset =15.2dB
} Mode =View, Detector =Peak
: Sweep Mode =Single Sweep
22 i
|
l l
12 | | |
Mz | |
| |
2 ] : ‘
|

f
Delta,-2.78 dBm
T2

|
5 - 1
o |
l
-18 !
|
|
| !
-28 I I
| |
l l
38 | |
| |
| |
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Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5796.643287MHz -8.258dBm Center frequency=5815MHz
VBW 300.000000KHz M2 5810.110220MHz 2.826dBm 6dB BW (Delta -M1)=36.392786 MHz
Sweep time(s) 20 Delta 5833.036072MHz -2.783dBm 99% OBW (T2-T1)=36.392786MHz
RF Atten (dB) 10 T1 5796.803607MHz -2.643dBm
Span 80.000000MHz T2 5833.036072MHz -3.509dBm
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7.2 Peak Output Power

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the test
results matrix. The average output power was measured per the test configuration identified
below.

Per the standard measurements were taken at ambient conditions, nominal voltage.

Test Configuration

Only Ports a and b were active

eutr L2 o

b

b L
rO
L \O Spectrum
Combiner

j) Analvzer

Power Meter
and Sensor

Measurement set-up for Peak Output Power

Total Power=A+ G +Y + 10 log (1/x) dBm

A = Total Power [10 Log1o (1020 + 10°1°+1091° + 10%'%)], G = Antenna Gain,
Y = Beam Forming Gain, x = Duty Cycle
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Specification

Limits

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed
the following:
§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-
2483.5 MHz and 5725-5850 MHz bands: 1.0 watt.

15.247 (b) (4) The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section, if transmitting antennas of directional gain greater
than 6 dBi are used, the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

15.247 (c) Operation with directional antenna gains greater than 6 dBi.

(1) Fixed point-to-point operation:

(i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain
greater than 6 dBi provided the maximum conducted output power of the intentional
radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6 dBi.

(ii) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain
greater than 6 dBi without any corresponding reduction in transmitter conducted
output power.

§15.31 (e) For intentional radiators, measurements of the variation of the input power or the
radiated signal level of the fundamental frequency component of the emission, as
appropriate, shall be performed with the supply voltage varied between 85% and 115% of
the nominal rated supply voltage. For battery operated equipment, the equipment tests
shall be performed using a new battery.

Traceability

Method Test Equipment Used

Measurements were made per work | 5158 (252 0313, 0314, 0223, 0116, 0117, 0287,
instruction WI-01 ‘Measuring RF

Output Power’ 0363
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7.2.1 Measurement Results for 802.11b

|Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to 42
Variant: 802.11b 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: 2.5 dBi
Applied Voltage: 55.00 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
2412 17.93 16.76 -- -- N/A 20.39 30.00 -9.61
2437 18.45 18.57 -- -- N/A 21.52 30.00 -8.48
2462 17.32 16.84 -- -- N/A 20.10 30.00 -9.90
Measurement uncertainty: +1.33 dB
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7.2.2 Measurement Results for 802.119g

|Test Conditions: 15.247 (b) Rel. Humidity (%): 35 to 42
Variant: 802.11g 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: 2.5 dBi
Applied Voltage: 55.00 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
2412 18.40 17.79 - -- N/A 21.12 30.00 -8.88
2437 18.89 18.57 - - N/A 21.74 30.00 -8.26
2462 17.91 17.76 -- -- N/A 20.85 30.00 -9.15
Measurement uncertainty: +1.33 dB
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7.2.3 Measurement Results for 802.11n HT-20

|Test Conditions: 15.247 (b) 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: 2.5 dBi
Applied Voltage: 55.00 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined | Calculated dBm dB
2412 18.39 17.68 - -- N/A 21.06 30.00 -8.94
2437 18.85 18.57 - - N/A 21.72 30.00 -8.28
2462 17.89 17.75 -- -- N/A 20.83 30.00 -9.17
Measurement uncertainty: +1.33 dB
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7.2.4 Measurement Results for 802.11n HT-40

|Test Conditions: 15.247 (b) 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: 2.5 dBi
Applied Voltage: 55.00 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b C d Combined | Calculated dBm dB
2422 17.52 17.66 -- -~ N/A 20.60 30.00 -9.40
2437 18.93 18.13 - - N/A 21.56 30.00 -8.44
2452 11.51 10.98 -- -- N/A 14.26 30.00 -15.74
Measurement uncertainty: +1.33 dB

The above results take into account the power reduction required to bring the product into
compliance during radiated band-edge testing.
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7.2.5 Measurement Results for 802.11a

Test Conditions: 15.247 (b) 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: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b C d Combined |Calculated dBm dB
5745 16.61 16.78 -- -- 19.13 19.71 30.00 -10.87
5785 16.30 16.82 - - 19.50 19.58 30.00 -10.50
5825 15.67 15.96 -- -- 18.61 18.83 30.00 -11.39
Measurement uncertainty: +1.33 dB
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7.2.6 Measurement Results for 802.11n HT-20

Test Conditions: 15.247 (b) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b C d Combined |Calculated| dBm dB
5745 16.84 16.97 -- -- 19.15 19.92 30.00 -10.85
5785 16.49 16.97 - - 19.49 19.75 30.00 -10.51
5825 15.84 16.10 -- -- 18.82 18.98 30.00 -11.18
Measurement uncertainty: +1.33dB
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7.2.7 Measurement Results for 802.11n HT-40

Test Conditions: 15.247 (b) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
Test Measured Peak Power - .
Total Power (dBm) Limit Margin
Frequency
RF Port (dBm)
MHz a b c d Combined [ Calculated dBm dB
5755 16.39 16.61 -- -- 19.11 19.51 30.00 -10.89
5785 16.10 | 16.59 | - - 19.28 19.36 30.00 -10.72
5815 15.61 15.93 -- -- 18.55 18.78 30.00 -11.45
Measurement uncertainty: +1.33 dB
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7.3 Peak Power Spectral Density

Test Procedure

The test methodology and conditions utilized for each measurement is referenced in the
following test results matrix. RF output power, transmit power control and power density
were measured per the Test Configuration identified below.

Testing was performed on the highest and lowest power settings of the equipment.

Per the standard measurements were taken at ambient and extreme temperature conditions
at nominal and extreme voltage levels.

Test Configuration

EUT |2 o

%

b é
rO
L \O Spectrum
Combiner

j) Analvzer

Power Meter
and Sensor

Measurement set-up for Peak Power Spectral Density

Specification

Peak Power Spectral Density Limits

815.247 (e) For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than +8 dBm in any 3 kHz band
during any time interval of continuous transmission

Traceability

Method Test Equipment Used

Measurements were made per work | 5158 (252 0313, 0314, 0223, 0116, 0117, 0287,
instruction WI-01 ‘Measuring RF

Output Power’ 0363
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7.3.1 Measurement results for 802.11b
Test Conditions: 15.247 (e) Rel. Humidity (%): 35 to 42
Variant: 802.11b Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A Antenna Gain: 2.5 dBi
Applied Voltage: 55.00 Antenna Ports (N): 2
Notes 1:
Notes 2:
Measured Power Density . Peak Power

Test Correction . .
F f Spectral Limit Margin
requency RF Port (dBm) actor f—

MHz a b c d 10Log(N) dBm dBm dB
2412.000 -4.54 -5.54 - - 3.01 -1.53 8.00 -9.53
2437.000 -3.97 -3.81 - - 3.01 -0.79 8.00 -8.79
2462.000 -4.83 -5.18 - - 3.01 -1.82 8.00 -9.82

Measurement uncertainty: +1.33dB
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CHAIN A
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -4.54 dBm VBW 10 kHz
25 dBm 2.41250601 GHz SWT 350 s unit dBm
2!:
15.6 dB Offset v1|[T1] -4_.54 dBm
2
2.41250601 GHz
1
I D1 4.99 dBm
[
i WWWMWWWWWW
-2
-3
-4
-5
-6
-7
75
Center 2.413002004 GHz 100 kHz/ Span 1 MHz
Date: 18.NOV.2011 10:39:23
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CHAIN B
Marker 1 [T1] RBW 3 kHz RF Attt 20 dB
<%%>Ref Lvi -5.54 dBm VBW 10 kHz
26 dBm 2.41250601 GHz SWT 350 s unit dBm
26

16.1 dB Offs

1)
r+

Yi|[T1] -5.54 dBm

4

2_.41250601 GHZzZ

D1 4.99 dBm

MWMWW*WWNM M A A A MM A A AR A

Center 2.413002004 GHz 100 kHz/

Date: 18.NOV.2011 10:45:55

Span 1 MHz
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CHAIN A
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
@ Ref LvI -3.97 dBm VBW 10 kHz
25 dBm 2.43750601 GHz SWT 350 s unit dBm
2s 15.6 dB Offset v1 [T11 -3.97 dBn
2 2.43750601 GHz
1
I D1 4.99 dBm
T
-2
-3
-4
-5
-6
-7
-75
Center 2.438002004 GHz 100 kHz/ Span 1 MHz
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CHAIN B
Marker 1 [T1] RBW 3 KkHz RF Att 20 dB
@ Ref Lvi -3.80 dBm VBW 10 kHz
26 dBm 2.43850802 GHz SWT 350 s unit dBm
26 16.1 dB Offset v1 [T11 -3.80 dBm
2 > -43850802 GHZ
1
| D1 4.99 dBm
T
-2
-3
-4
-5
-6
-7
-7
Center 2.438082164 GHz 100 kHz/ Span 1 MHz
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CHAIN A
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -4.83 dBm VBW 10 kHz
25 dBm 2.46278457 GHz SWT 350 s unit dBm
2!:
15.6 dB Offset v1|[T1] -4.83 dBn
2
2.46278457 GHz
1
I D1 4.99 dBm
L
n WN\,W\AM\}WW
B ANt i sl A AU AN A MMM
-2
-3
-4
-5
-6
-7
-75
Center 2.463082164 GHz 100 kHz/ Span 1 MHz
Date: 18.NOV.2011 11:40:12
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CHAIN B
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
<2%>Ref Lvi -5.18 dBm VBW 10 kHz
26 dBm 2.46250601 GHz SWT 350 s unit dBm
26 16.1 dB Offset v1 [T11 -5.18 dBm

2_.46250601 GHZz

D1 4.99 dBm

Center 2.463002004 GHz 100 kHz/

Date: 18.NOV.2011 11:46:45

Span 1 MHz
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7.3.2 Measurement results for 802.11g
Test Conditions: 15.247 (e) Rel. Humidity (%): 35 to 42
Variant: 802.11g Ambient Temp. (°C): 19 to 22
TPC: HIGH Pressure (mBars): 998 to 1003
Modulation: ON Duty Cycle (%): 100
Beam Forming Gain (Y): [N/A Antenna Gain: 2.5 dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Measured Power Density . Peak Power
Test Correction . .
F factor Spectral Limit Margin
T Uiy RF Port (dBm) Density
MHz a b c d 10Log(N) dBm dBm dB

2412.000 -5.20 -5.63 - - 3.01 -2.19 8.00 -10.19

2437.000 -4.60 -4.69 - - 3.01 -1.59 8.00 -9.59

2462.000 -6.29 -5.83 - - 3.01 -2.82 8.00 -10.82

Measurement uncertainty: +1.33dB

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-93H 802.11a/b/g/n Wireless AP
. ) To: FCC 47 CFR Part 15.247 & IC RSS-210
MIC&M | abs Serial # ARUB74-U1 Rev A
ks Issue Date: 21%' December 2011
Page: Page 87 of 254

CHAIN A
Marker 1 [T1] RBW 3 kHz RF Att 20 dB
Ref Lvi -5.20 dBm VBW 10 kHz
25 dBm 2.41638176 GHz SWT 350 s unit dBm
2!:
15.6 dB Offset v1|[T1] -8_.20 dBn
2
2.41638176 GHz
1
I D1 4.99 dBm
1
-1 w“hwﬂl.k A AA/'M\"MAM\ Y AI‘U‘N’\A‘K\) " gy A A W
MY = VTR it M M YA
-2
-3
-4
-5
-6
-7
-75
Center 2.416208417 GHz 100 kHz/ Span 1 MHz
Date: 18_NOV.2011 12:22:03
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7.3.3 Measurement results for 802.11n HT-20

Test Conditions: 15.247 (e) 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 Antenna Gain: 2.5 dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Measured Power Density . Peak Power
Test Correction . .
F f Spectral Limit Margin
requency RF Port (dBm) actor Density
MHz a b c d 10Log(N) dBm dBm dB
2412.000 -5.53 -6.26 -- -- 3.01 -2.52 8.00 -10.52
2437.000 -4.05 -5.31 -- -- 3.01 -1.04 8.00 -9.04
2462.000 -6.89 -6.12 -- -- 3.01 -3.11 8.00 -11.11
Measurement uncertainty: +1.33dB
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7.3.4 Measurement results for 802.11n HT-40

Test Conditions: 15.247 (e) 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 Antenna Gain: 2.5 dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Measured Power Density . Peak Power
Test Correction . .
F f Spectral Limit Margin
requency RF Port (dBm) actor Sty
MHz a b © d 10Log(N) dBm dBm dB
2422.000 -7.92 -7.32 - - 3.01 -4.31 8.00 -12.31
2437.000 -6.70 -6.93 - - 3.01 -3.69 8.00 -11.69
2452.000 -7.14 -7.75 - - 3.01 -4.13 8.00 -12.13
Measurement uncertainty: +1.33dB
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7.3.5 Measurement results for 802.11a

Test Conditions: 15.247 (e) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
Measured Power Density
Test Total Peak Power Limit Marain
Frequency RF Port (dBm) Spectral Density (dBm) 9
MHz a b c d Combined | Calculated | dBm dB
5745 -5.94 -8.02 -- -- -2.66 -3.84 8.00 -10.66
5785 -8.40 -8.31 -- -- -2.84 -5.35 8.00 -10.84
5825 -9.01 -7.66 -- -- -3.29 -5.27 8.00 -11.29
I Measurement uncertainty: | +1.33 dB |
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Peak Power Spectral Density

Ch Freq:5825 MHz, Variant:802.11a, Chain: a, EUT Voltage:12 Vdc
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7.3.6 Measurement results for 802.11n HT-20

Test Conditions: |15.247 (e) 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 N/A Antenna Gain:| 6 dBi
Applied Voltage: |12.0 Vdc
Notes 1:
Notes 2:
Test Measured Power Density Total Peak Power _ :
. Limit Margin
Frequency RF Port (dBm) Spectral Density (dBm)
MHz a b C d Combined | Calculated | dBm dB
5745 -7.13 -6.89 -1.83 -3.99509718| 8.00 -9.83
5785 -8.54 -7.52 -2.06 -4.99049858| 8.00 -10.06
5825 -9.32 -9.09 -3.13 -6.19323012] 8.00 -11.13
| Measurement uncertainty: | + 1.33 dB |
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7.3.7 Measurement results for 802.11n HT-40

Test Conditions: 15.247 (e) 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 N/A dB Antenna Gain: 6 dBi
Applied Voltage: 12.0 Vdc
Notes 1:
Notes 2:
Test Measured Power Density Total Peak Power
Frequency RF Port (dBm) Spectral Density | Limit Margin
(dBm
MHz a b c d | combined |©¥°! | 4Bm dB
ated
5755 -10.33 -9.74 -- -- -4.38 -7.01 8.00 -12.38
5785 -10.33 -10.15 -- -- -4.49 -7.23 | 8.00 -12.49
5815 -10.59 -9.70 -- -- -5.47 -7.11 8.00 -13.47
| Measurement uncertainty: | +1.33 dB |
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MICQIVH Peak Power Spectral Density

Ch Freq:5755 MHz, Variant:802.11n HT-40, Chain: a, EUT Voltage:12 Vdc

42 T
Test Date:12:19:26 PM3/31/2010 PST
il ReflLevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12 1 D18.00 dBm

dBm
o
g
-

-58 T
5750.251503 5750.451503 5750.651503 5750.851503 5751.051503 5751.251503
Frequency (MHz)

Marker

Analyser Setup Frequency Amplitude Test Results

RBW 3.000000KHz M1 5750.912826MHz -10.328dBm Center frequency=5755MHz
VBW 10.000000KHz

Sweep time(s) 350

RF Atten (dB) 20

Span 1000000
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D]
i MLaos .
M'CQM Peak Power Spectral Density
Ch Freq:5755 MHz, Variant:802.11n HT-40, Chain: b, EUT Voltage:12 Vdc
42 T
: Test Date:12:27:35 PM 3/31/2010 PST
I Reflevel =22dBm, Offset =15.2dB
i |
32 : Mode =View, Detector =Peak
I Sweep Mode =Single Sweep
|
22 |
|
:
i |
Loz | D18.00 dBm
l
2 |
|
|
|
|
|
|

dBm
&
g
=

58 ‘
5763.718437 5763.918437 5764.118437 5764.318437 5764.518437 5764.718437

Frequency (MHz)

Analyser Setup Marker Frequency Amplitude Test Results

RBW 3.000000KHz M1 5764.411824MHz -9.739dBm Center frequency =5755MHz
VBW 10.000000KHz

Sweep time(s) 350

RF Atten (dB) 20

Span 1000000
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-
. A e .
E’I'CGM . Peak Power Spectral Density
Ch Freq:5755 MHz, Variant:802.11n HT-40, Chain: Combined, EUT Voltage:12 Vdc
49
Test Date:12:35:48 PM 3/31/2010 PST
39 - Reflevel =29dBm, Offset =20.5dB
Mode =View, Detector=Peak
29 Sweep Mode =Single Sweep
19 -
| D18.00 dBm
g a4
o
11 MWWWW
=21
-31 1
41
-51
5751.534068 5751.734068 5751.934068 5752.134068 5752.334068 5752.534068
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5751.912826MHz -4.384dBm Center frequency=5755MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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D]
1 V1 abs q
EA'CQM o Peak Power Spectral Density
Ch Freq:5785 MHz, Variant:802.11n HT-40, Chain: a, EUT Voltage:12 Vdc
42 T
Test Date:12:55:38 PM 3/31/2010 PST
- Reflevel =22dBm, Offset =14.7dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
l
12 1 D18.00 dBm
|
|
2 I
|
|
|
& s |
°

|
|
|
|
l
28 :
|
|
-38 :
|
l
-48 !
|
|
58 ;
5775.762525 5775.962525 5776.162525 5776.362525 5776.562525 5776.762525
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5776.662325MHz -10.330dBm Center frequency =5785MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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1]
I V1 .
EA'CGM Peak Power Spectral Density
Ch Freq:5785 MHz, Variant:802.11n HT-40, Chain: b, EUT Voltage:12 Vdc
42
Test Date:1:03:47 PM 3/31/2010 PST
o Reflevel =22dBm, Offset =15.2dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12 7 D1 8.00 dBm
2 -
E s
S MW%MMNM%
-18 M1
-28
-38 1
-48
-58
5786.98497 5787.18497 5787.38497 5787.58497 5787.78497 5787.98497
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5787.786573MHz -10.145dBm Center frequency =5785MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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)
M'CGML"”"” Peak Power Spectral Density
Ch Freq:5785 MHz, Variant:802.11n HT-40, Chain: Combined, EUT Voltage:12 Vdc
49
Test Date:1:12:01 PM3/31/2010 PST
ol ReflLevel =29dBm, Offset =20.5dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
29
19
9 - D18.00 dBm
& a1
°
N W%MWMW
-21
-31
41
-51
5790.191383 5790.391383 5790.591383 5790.791383 5790.991383 5791.191383
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5790.660321MHz -4.490dBm Center frequency=5785MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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)
1 M ahs .
M'C@M o Peak Power Spectral Density
Ch Freq:5815 MHz, Variant:802.11n HT-40, Chain: a, EUT Voltage:12 Vdc
42 T
Test Date:1:34:49 PM 3/31/2010 PST
ReflLevel =22dBm, Offset =14.7dB
32 Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
l
|
12 : D18.00dBm
l
2 |
|
|
|
S 1
o WWMW%
-18 : M1
|
|
28 l
|
l
-38 |
|
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|
l
58 ;
5808.968938 5809.168938 5809.368938 5809.568938 5809.768938 5809.968938
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5809.786573MHz -10.589dBm Center frequency=5815MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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-
. AN e .
M'CGM e Peak Power Spectral Density
Ch Freq:5815 MHz, Variant:802.11n HT-40, Chain: b, EUT Voltage:12 Vdc
42
Test Date:1:42:59 PM 3/31/2010 PST
| ReflLevel =22dBm, Offset =15.2dB
32 Mode =View, Detector =Peak
Sweep Mode =Single Sweep
22
12 1 D18.00 dBm
2 -
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T WMMMWNM
18 - M1
-28
-38 1
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-58
5816.664329 5816.864329 5817.064329 5817.264329 5817.464329 5817.664329
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5816.910822MHz -9.702dBm Center frequency =5815MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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- .‘ | )
E’I'CGM' Peak Power Spectral Density
Ch Freq:5815 MHz, Variant802.11n HT-40, Chain: Combined, EUT Voltage:12 Vdc
49
Test Date:1:51:13 PM3/31/2010 PST
- ReflLevel =29dBm, Offset =20.5dB
Mode =View, Detector =Peak
Sweep Mode =Single Sweep
29 1
19 -
| D18.00 dBm
& a1
©
- MWW%
=21
-31
41
-51
5799.830661 5800.030661 5800.230661 5800.430661 5800.630661 5800.830661
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 3.000000KHz M1 5800.411824MHz -5.466dBm Center frequency =5815MHz
VBW 10.000000KHz
Sweep time(s) 350
RF Atten (dB) 20
Span 1000000
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7.4 Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.407(f)

Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm?) = EIRP/(4rd?)
EIRP=P*G*2

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

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

The Aruba AP-93H 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 conducted
power measured in each band and multiplying by 2.

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

Peak Calculated .
: Peak Minimum
Numeric Output Safe .
Freq. Band Antenna . Output . Separation
. . Gain Power Distance @ :
(MHz) Gain (dBi) . Power 2 Distance
(numeric) (dBm) X2 ImW/cm (cm)
(mW) Limit(cm)
2400 - 2500 25 1.78 +18.93 78.2 3.33 20.00
5725 - 5850 5.8 3.8 +16.97 49.8 3.88 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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7.5 Conducted Spurious Emissions

Test Procedure

Conducted emissions were measured at a limit of 20 dB below the highest in-band spectral
density measured with a spectrum analyzer connected to the antenna terminal. Emissions at
the band edge were measured and recorded. Measurements were made while EUT was
operating in transmit mode of operation at the appropriate center frequency.

Measurements were made using a combiner with the transmitter tuned to the channel closest
to the band-edge being measured. All emissions were maximized during measurement.

Limits which were derived from the peak emission.

Test Measurement Set up

EUT |2 o

o

O
L Analvzer
Combiner

\O Spectrum

Power Meter
and Sensor

Conducted Spurious Emission measurement test configuration

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-93H 802.11a/b/g/n Wireless AP
L ) To: FCC 47 CFR Part 15.247 & IC RSS-210
MIC&M | abs Serial # ARUB74-U1 Rev A
ks Issue Date: 21%' December 2011
Page: Page 139 of 254

Specification
Limits Band-Edge

Lower Limit Upper Limit Limit below highest level of
Band-edge Band-edge desired power

2,400 MHz 2,483.5 MHz > 20 dB

5725 MHz 5850 MHz

815.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

§15.247(d)

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

Traceability
Method Test Equipment Used
Measurements were made per work 0158, 0252, 0313, 0314, 0223, 0116, 0117,
instruction WI-05 ‘Measurement of 0287, 0363.
Spurious Emissions’
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7.5.1 Measurement results for 802.11b

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):] 35 to 42
Variant: 802.11b Ambient Temp. (°C):;|] 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):|] 100
Beam Forming Gain [N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Conducted Spurious Measurement
Test Freq. Start Stop Port A Port B Port C Port D
Freq. Freq.
MHz MHz MHz |SE dBm Limit SE Limit SE Limit SE Limit

dBm dBm dBm dBm dBm | dBm | dBm

2412.000 30.00 |26000.00( -43.71

-12.76 | -42.26 | -12.33

2437.000 30.00 |26000.00| -43.53

-11.87 | -41.36 | -12.39

2462.000 30.00 |26000.00| -43.06

-13.30 | -43.59 | -13.26

SE: Maximum spurious emsission found

Band-edge Measurement

Test Freq.| Band-edge freq. Port A Port B Port C Port D
Limit BE Limit BE Limit BE | Limit
MHz MHz BE dBm dBm | dBm | dBm | dBm | dBm | dBm | dBm
2412.000 2400.00 -35.97 | -11.70 | -35.58 | -12.63
2462.000 2483.50 -46.77 | -11.48 | -46.80 | -11.80

BE: Maximum Band edge emssion found

Measurement uncertainty:

+2.81dB

Note: Limit is based on 20dB down from fundamental emissions
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 7.25 dBm VBW 300 kHz
25 dBm 2.37198397 GHz SWT 60 s unit dBm
2!:
15.6 dB Offset vi [T1] 7.25 dBm
2
2.37198397 GHz
Vo|rT1] -43.71 dBnm
1 1 6-8998319646Hz
D1 7.Q45 dBm
-1
D2} |-12.755| dBm
-2
-3
—4 -
yr’m VAN
-5 AMMMW WWMMW
v
-6
-7
-75
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 18.NOV.2011 10:48:12
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CHAIN B

Marker 1 [T1] RBW 100 kHz RF Attt 20 dB

@ Re¥ Lvi 7 .67 dBm VBW 300 kHz

SWT 60 s unit dBm

26 dBm 2.37198397 GHz
26
16.1 dB Offset vi [T1] 7.67 dBm
2 237198397 GHz
Vo|rT1] -42 .26 dBm
1 1 6.53551102 GHz
| D1 7 974 dBm
-1
p2]|-12_326] dBm
-2
30
—4 2
~50 P o e s A MMMNWWW
-6
-7
-7
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 18.NOV.2011 10:49:54
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 8.13 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
2!:
15.6 dB Offset v1|[T1] 8.13 dBm
2
2.42402806 GHz
Vo|rT1] -43.53 dBn
1 6001064 GCH=
1 iDl S_ﬁ's dBm O - O0OIJI90090%F o
-1
D2[(-11.87 dBm
-2
-3
—4 -
5 r M\J Mmmw WW W A LM
o~
-6
-7
-75
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 18_NOV.2011 11:26:20
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
@ Ref Lvl 7.61 dBm VBW 300 kHz
26 dBm 2.42402806 GHz SWT 60 s unit dBm
26 16.1 dB Offset vi [T1] 7.61 dBm
2 247402806 GHz
Vo|rT1] -41.36 dBn
1 1 6.95186373 GHz
| D1 7.§15 dBm
-1
D2||-12.385| dBm
-2
-30
—4 2
M/\«JJ WWL‘W\/\W WWWW VAV

B AV
-6
-7
-7
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 18_NOV.2011 11:28:04
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 6.70 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
2!:
15.6 dB Offset v1|[T1] 6.70 dBm
2
2.42402806 GHz
Vo|rT1] -43.06 dBn
00—yt 1689983964 GHz|
I D1 6.Y| dBm
-1
D2||-13.3 dBm
-2
-3
-4 =
5 hwdywNwduvﬂbNA}FKVAMM&dv\N“UJJJ“V“vauﬁ~mp¢mwMANd$¢Mbﬁ Ay
WY
-6
-7
-75
Start 30 MHz 2.597 GHz/ Stop 26 GHz
Date: 18_NOV.2011 11:49:07
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7.5.2 Measurement Results: 802.11q

Test Conditions: 15.247 (a)(2) Rel. Humidity (%):] 35 to 42
Variant: 802.11g Ambient Temp. (°C):| 19 to 22
TPC: HIGH Pressure (mBars):| 998 to 1003
Modulation: ON Duty Cycle (%):] 100
Beam Forming Gain [N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Conducted Spurious Measurement
Test Freq. Start Stop Port A Port B Port C Port D
Freq. Freq.
Limit SE Limit SE Limit SE Limit
MHz MHz MHz | SE dBm dBm | dBm | dBm dBm | dBm | dBm | dBm
2412.000 30.00 |26000.00( -43.41 | -12.78 | -42.21 | -13.99
2437.000 30.00 |26000.00( -43.46 | -13.00 | -41.65 [ -12.58
2462.000 30.00 |26000.00( -43.21 | -13.39| -42.93 | -14.11
SE: Maximum spurious emsission found
Band-edge Measurement
Test Freq.| Band-edge freq. Port A Port B Port C Port D
Limit BE Limit BE Limit BE | Limit
MHz MHz BE dBm dBm | dBm | dBm dBm | dBm | dBm | dBm
2412.000 2400.00 -20.04 | -12.32 | -22.22 | -12.78
2462.000 2483.50 -30.66 | -12.78 | -33.41 | -12.63
BE: Maximum Band edge emssion found
Measurement uncertainty: +2.81dB

Note: Limit is based on 20dB down from fundamental emissions
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7.5.3 Measurement Results for 802,11n HT-20

Test Conditions:

15.247 (a)(2) 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 [N/A dB Antenna Gain:] N/A dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N):
Notes 1:
Notes 2:
Conducted Spurious Measurement
Test Freq. Start Stop Port A Port B Port C Port D
Freq. Freq.
Limit SE Limit SE Limit SE | Limit
MHz MHz MHz |SE dBm dBm | dBm [ dBm | dBm | dBm | dBm | dBm
2412.000 30.00 (26000.00| -43.89 | -12.68 [ -42.32 | -15.95
2437.000 30.00 [26000.00| -43.43 | -12.10| -42.79 | -12.74
2462.000 30.00 ([26000.00| -43.16 | -13.67 | -42.78 | -15.55
SE: Maximum spurious emsission found
Band-edge Measurement
Test Freq. | Band-edge freq. Port A Port B Port C Port D
Limit BE Limit BE Limit BE | Limit
MHz MHz BE dBm dBm | dBm | dBm | dBm | dBm | dBm | dBm
2412.000 2400.00 -18.74 | -12.35( -20.97 | -12.71
2462.000 2483.50 -29.80 | -12.74 | -32.69 | -12.77
BE: Maximum Band edge emssion found
Measurement uncertainty: +2.81 dB

Note: Limit is based on 20dB down from fundamental emissions
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Ref Lvli 7.26 dBm VBW 300 kHz
26 dBm 2.42402806 GHz SWT 60 s Unit dBm

26

16.1 dB Offset Yi([T1] 7.26 dBm
2 2-42402806 GHz
V2l|[T1] -42.79 dBnm

2.63220441 GHz

| D1 7.959 dBm

D2||-12.741] dBm

-20|

-4 2

-6
-7
-7
Start 30 MHz 2.597 GHz/ Stop 26 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 20 dB
% Ref Lvi 6.33 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
2 15.6 dB Offset v1 [T11 6.33 dBm
2 2.42402806 GHz
Vo|[T1] -43.16 dBnm
1 T 6-53554102 GH=
| D1 6.926 dBm
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 4.45 dBm VBW 300 KkHz
26 dBm 2.42402806 GHz SWT 60 s unit dBm
26
16.1 dB Offset v1 [T11 4.45 dBn
2 2-42402806 GHz
V2l|[T1] -42.78 dBnm
1 6.53551102 GHz
1
| D1 4.%52 dBm
-1
D2]|-15.548| dBm
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Marker 1 [T1] RBW 100 kHz RF Att 20 dB
% Ref Lvl -18.74 dBm VBW 300 kHz
25 dBm 2.40000000 GHz SWT 20 s unit dBm
2!:
, 15.6 dB Offset v1 [T11 -18.74 dBm
2.4000d000 GHz
Val[T1] -12.67 dBnm
1 3 2 40223246 GH=
| D1 7.652 dBm val v T
[})u'zb_\}aﬁgges GHZ
- D2 |-12.348| dBm ’li !
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi -20.97 dBm VBW 300 kHz
26 dBm 2.40000000 GHz SWT 20 s unit dBm
26
16.1 dB Offset v1 [T11 -20.97 dBm
2 2-40000000 GHZ
Val[T1] -12.92 dBn
1 2.40223246 GHz
D1 7.288 dBm 23l Frid 2+ 56 B
-1 j \
D2 |-12.712 dBm < \
—20| -'/
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 7.26 dBm VBW 300 kHz
25 dBm 2.46945892 GHz SWT 20 s unit dBm
25
15.6 dB Offset Yi([T1] 7.26 dBm
2
2.46945892 GHz
Vo|[T1] -14_.12 dBm
1 4 2-47205611—G6H=

|| A 4
P14 ' Va3 [T1] ~59.80 dBn
2_48350000 GHz
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’—DZ -12_.742| dBm
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 7.23 dBm VBW 300 kHz
26 dBm 2.46700601 GHz SWT 20 s unit dBm
26
16.1 dB Offset v1 [T11 7.23 dBm
2 2-.46700601 GHz
V2l|[T1] -14.87 dBn
1 4 2.472058611 GHz
' D1,7.226 dBm Y V3 FF1 =334-69—dBn
LAJ\ 2.48350000 GHz
} | \
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D2 |-12.774] dBm
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7.5.4 Measurement Results for 802,11n HT-40

Test Conditions: 15.247 (a)(2) 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 [N/A dB Antenna Gain:] N/A dBi
Applied Voltage: 55.00 Vdc Antenna Ports (N): 2
Notes 1:
Notes 2:
Conducted Spurious Measurement
Test Freq. Start Stop Port A Port B Port C Port D
Freq. Freq.
Limit SE Limit SE Limit SE Limit
MHz MHz ikl b dBm [ dBm | dBm | dBm | dBm | dBm | dBm
2422.000 30.00 [26000.00( -43.28 | -17.62 | -43.30 | -18.36
2437.000 30.00 [26000.00( -43.52 | -17.03 | -43.30 | -17.86
2452.000 30.00 |[26000.00| -43.54 | -17.96 | -43.49 | -15.23
SE: Maximum spurious emsission found
Band-edge Measurement
Test Freq.| Band-edge freq. Port A Port B Port C Port D
Limit BE Limit BE Limit BE | Limit
MHz MHz ZISLLEL dBm | dBm | dBm | dBm | dBm | dBm | dBm
2422.000 2400.00 -21.71 | -14.75| -23.76 | -14.93
2452.000 2483.50 -24.45 | -15.33 | -26.38 | -15.17
BE: Maximum Band edge emssion found
Measurement uncertainty: +2.81 dB

Note: Limit is based on 20dB down from fundamental emissions
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.38 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
25
15.6 dB Offset Yi([T1] 2.38 dBm
2
2.42402806 GHz
Vo|[T1] -43.28 dBn
1 6-951863743—6H=
1]
I D1 2_W|77 dBm
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 1.64 dBm VBW 300 kHz
26 dBm 2.42402806 GHz SWT 60 s unit dBm
26
16.1 dB Offset v1 [T11 1.64 dBm
2 2-42402806 GHz
Vo|[T1] -43.30 dBn
1 6.53551102 GHz
1
. D1 1.4 dBm
-1
pD2]|-18.36 |dBm
-20
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.97 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
2!:
15.6 dB Offset v1|[T1] 2.97 dBm
2
2.42402806 GHz
Vo|[T1] -43.52 dBn
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1]
D1 2.97 dBm
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 2.14 dBm VBW 300 kHz
26 dBm 2.42402806 GHz SWT 60 s unit dBm
26
16.1 dB Offset v1 [T11 2.14 dBm
2 2-42402806 GHz
Vo|[T1] -43.30 dBn
1 6.95186373 GHz
1
. D1 2.Y|36 dBm
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D2]|-17.864 dBm
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
% Ref Lvl 2.04 dBm VBW 300 kHz
25 dBm 2.42402806 GHz SWT 60 s unit dBm
2 15.6 dB Offset v1 [T11 2.04 dBm
2 2.42402806 GHz
Vo|[T1] -43.54 dBn
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L D1 2.Y39 dBm
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CHAIN B
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 4.77 dBm VBW 300 kHz
26 dBm 2.42402806 GHz SWT 60 s unit dBm
26
16.1 dB Offset v1 [T11 A4.77 dBn
2 2-42402806 GHZ
Vo|[T1] -43.49 dBnm
1 6.63959920 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 20 dB
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Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -23.76 dBm VBW 300 kHz
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CHAIN A
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvli 4.67 dBm VBW 300 kHz
25 dBm 2.46446493 GHz SWT 20 s unit dBm
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15.6 dB Offset v1|[T1] 4.67 dBn
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Ref Lvi 4.83 dBm VBW 300 kHz
26 dBm 2.44703006 GHz SWT 20 s unit dBm
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7.5.5 Measurement results for 802.11a

Test Conditions: |15.247 (a)(2) 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 N/A dB Antenna Gain:| N/A dBi
Applied Voltage: [12.00 Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Test . Limit (20 dB below
Maximum Observed
Frequenc Start Frequency Stop Frequency .. peak of
Emission
y fundamental)
MHz MHz MHz dBm dBm
5745 30.00 40000.00 -40.22 -12.00
5785 30.00 40000.00 -39.57 -13.55
5825 30.00 40000.00 -39.87 -11.78
Band-edge Measurment
Test . : Limit (20 dB below
Emission Amplitude .
Frequenc | Band-edge Frequency peak of Margin
@ Band-edge
y fundamental)
MHz MHz dBm dBm dB
5745.00 5725.00 -25.51 -8.86 -16.65
5825.00 5850.00 -37.18 -10.35 -26.84

Measurement uncertainty:

+2.81 dB
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_
IC&M| -bs . ..
F'CGM’* Conducted Spurious Emissions
Ch Freq:5745 MHz, Variant: 802.11a, EUT Temp:N/A, EUT Voltage:12 Vdc
39 i 1 1 1
| | | Test Date: 9:27:48 AM 5/7/2010 PST
| | ' '
| | Ref Level = 19dBm, Offset = 20.5dB
29 a | | .
: : : Mode = View, Detector = MaxPK
: : : Sweep Mode = Single Sweep
19 - i | |
| | | .
| | | |
9 4 | | | | D1 8.00 dBm
T | | | |
M1 | 1 1
-1 | i | |
| | | |
| | | |
£ | 1 : | D2-12.00dBm
o i i i i
| | | |
| | | |
-21 | | | |
| | | |
l l l l
31 | | | |
| | | |
| | | |
| | | |
-41 - i i | |
| | |
l l l l
-51 ! | ! |
) |
| | |
| | | |
-61 f f f f
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW M1 5717.114228MHz  7.999dBm Center frequency = 5745MHz
VBW M2 5156.412826MHz  -40.219dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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i M aos . . .
M'CQM” Conducted Spurious Emissions
Ch Freq:5785 MHz, Variant: 802.11a, EUT Temp:N/A, EUT Voltage:12 Vdc
39 T T T T
: : : Test Date: 9:35:05 AM 5/7/2010 PST
I I I Ref Level = 19dBm, Offset = 20.5dB
- | | |
29 : : : Mode = View, Detector = MaxPK
: : : Sweep Mode = Single Sweep
19 I I |
| | |
l l l l
9 1 1 l } D1 6.45 dBm
L : : : :
| | | |
-1 4 1 | | |
| | | |
| | | |
£ l l l l
o -11 | | I I D2 -13.55 dBm
© + + + +
| | | |
| | | |
-21 i i i i
| | | |
| | | |
| | | |
-31 i | | I
| | | |
l l l l
-41 1 1 1 1
| | |
| | |
| | |
51 - | | |
|
-61
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz | M1 5717.114228MHz  6.450dBm Center frequency = 5785MHz
VBW 300.000000KHz M2 34953.687374MHz  -39.572dBm
Sweep time(s) 60
RF Atten (dB) 10

Span

39.970000GHz
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=
&mC@M“ - Conducted Spurious Emissions
Ch Freq:5825 MHz, Variant: 802.11a, EUT Temp:N/A, EUT Voltage:12 Vdc
39 i i i 1
| | | Test Date: 10:40:44 AM 5/7/2010 PST
29 : : : Ref Level = 19dBm, Offset = 20.5dB
: : : Mode = View, Detector = MaxPK
: : : Sweep Mode = Single Sweep
19 - | | [
| | | '
| | | |
9 | | | | | D18.22 dBm
’ | | | |
| | | |
xl M1 | | |
| | | |
| | | |
| | | |
E , 1 l l D2 -11.78 dBm
e} | | | |
| | | |
| | | |
-21 1 i i i i
| | | |
| | | |
| | | |
-31 | | | |
M2 l l l
m | | | |
| | |
| | | |
| | | |
-51 - l l : :
| I | :
| | | |
-61 f f f f
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5797.214429MHz 8.219dBm Center frequency = 5825MHz
VBW 300.000000KHz M2 5076.312625MHz  -39.871dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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.
I}IIICGM Band-edge Measurment
Ch Freq:5745 MHz, Variant: 802.11a, EUT Temp:N/A, EUT Voltage:12 Vdc
49 T T
| Test Date:3:38:48 PM 4/9/2010 PST
o | Reflevel =29dBm, Offset =20.5dB
| Mode =View, Detector = MaxPK
} Sweep Mode =Single Sweep
29 |
|
l l
19 E | |
| |
| | D111.14 dBm
9 1
|
| |
5 1 | |
o] | |
| |
| | D2 -8.86 dBm
11 - | | \\
| |
| |
| |
-21 :
l
31 |
l
|
-41 - !
l l
51 } 1
5683 5697.4 5711.8 5726.2 5740.6 5755
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5725.000000MHz -25.513dBm Center frequency =5745MHz
VBW 300.000000KHz M2 5736.242485MHz -8.948dBm
Sweep time(s) 20 M3 5738.839679MHz 11.138dBm
RF Atten (dB) 10
Span 72.000000MHz
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E’"C@M L Band-edge Measurment

Ch Freq:5825 MHz, Variant: 802.11a, EUT Temp:N/A, EUT Voltage:12 Vdc

49
Test Date:3:41:46 PM 4/9/2010 PST
e ReflLevel =29dBm, Offset =20.5dB
Mode =View, Detector = MaxPK
e Sweep Mode =Single Sweep
19
D19.66 dBm
9
M2
D2 -10.34 dBm
-11 */
-21
-31
-41 -
-51 |
5815 5829.4 5843.8 5858.2 5872.6 5887

Frequency (MHz)

Marker

Analyser Setup Test Results

Frequency Amplitude

RBW 100.000000KHz M1 5818.751503MHz 9.655dBm Center frequency =5825MHz
VBW 300.000000KHz M2 5833.757515MHz -10.591dBm

Sweep time(s) 20 M3 5850.000000MHz -37.184dBm

RF Atten (dB) 10

Span 72.000000MHz
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7.5.6 Measurement Results for 802,11n HT-20

Test Conditions: 15.247 (a)(2) 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 |N/A dB Antenna Gain:] N/A dBi
Applied Voltage: 12.00 Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Limit (20 dB below

Test Start Frequency Stop Frequency Mammum Qbserved peak of
Frequency Emission
fundamental)
MHz MHz MHz dBm dBm
5745 30.00 40000.00 -40.47 -14.82
5785 30.00 40000.00 -40.55 -10.37
5825 30.00 40000.00 -39.63 -14.65
Band-edge Measurment
Test Emission Limit (20 dB below
ey Band-edge Frequency| Amplitude @ peak of Margin
Band-edge fundamental)
MHz MHz dBm dBm dB
5745.00 5725.00 -24.27 -8.86 -15.42
5825.00 5850.00 -36.44 -10.05 -26.39

Measurement uncertainty:

1+2.81 dB
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M’CGM' i Conducted Spurious Emissions
Ch Freq:5745 MHz, Variant: 802.11n HT-20, EUT Temp:N/A, EUT Voltage:12 Vdc
39 T
Test Date: 11:34:07 AM5/7/2010 PST
P Reflevel =19dBm, Offset =20.5dB
Mode =View, Detector = MaxPK
Sweep Mode =Single Sweep
19 1
l
9 1 D15.18 dBm
T |
|
-1 1 M1 I
|
|
E |
-11 ‘
3 | D2-14.82dBm
l
=21 |
|
l
-31 1 !
: M2
|
-41 |
l
-51 1 !
|
|
-61 ;
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5717.114228MHz 5.185dBm Center frequency=5745MHz
VBW 300.000000KHz M2 35033.787575MHz -40.471dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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MICQM' & Conducted Spurious Emissions
Ch Freq:5785 MHz, Variant: 802.11n HT-20, EUT Temp:N/A, EUT Voltage:12 Vdc
39 T T
| Test Date:11:59:00 AM 5/7/2010 PST
| Reflevel =19dBm, Offset =20.5dB
4 |
29 : Mode =View, Detector = MaxPK
I Sweep Mode =Single Sweep
19 1
|
| |
| | D19.63 dBm
9 } | |
| |
M1 | |
| |
-1 | |
| |
| |
£ ‘ ‘ D2-10.37 dBm
@ -11 - ! !
= | |
| |
| |
-21 | |
| |
l l
31 1 |
| |
| |
| |
-41 | |
| |
l l
-51 T ! I
) |
‘ l
| |
-61 T T
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5717.114228MHz 9.626dBm Center frequency =5785MHz
VBW 300.000000KHz M2 34873.587174MHz -40.552dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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MICGM Conducted Spurious Emissions
Ch Freq:5825 MHz, Variant: 802.11n HT-20, EUT Temp:N/A, EUT Voltage:12 Vdc
39 T
| Test Date:12:03:08 PM 5/7/2010 PST
. : Reflevel =19dBm, Offset =20.5dB
9 | Mode =View, Detector = MaxPK
: Sweep Mode =Single Sweep
19 - |
|
|
9 |
i ! D15.35dBm
) G
|
1 M1
|
|
E | l
R | D2 -14.65 dBm
T
|
21 - |
l
|
-31 |
M2 }
|
41 ;
l
51 !
|
61 1
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5797.214429MHz 5.350dBm Center frequency =5825MHz
VBW 300.000000KHz M2 5076.312625MHz -39.625dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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.
I}IIICGM Band-edge Measurment
Ch Freq:5745 MHz, Variant: 802.11n HT-20, EUT Temp:N/A, EUT Voltage:12 Vdc
49 T T
| Test Date:3:45:56 PM 4/9/2010 PST
o | Reflevel =29dBm, Offset =20.5dB
| Mode =View, Detector = MaxPK
} Sweep Mode =Single Sweep
29 |
|
l l
19 ! !
| | D111.14 dBm
9 1
|
| |
5 1 | |
e l l
| | D2 -8.86 dBm
-11 : :
| |
| |
| |
21 | :
l
31 |
l
|
41 ;
l l
51 } 1
5683 5697.4 5711.8 5726.2 5740.6 5755
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5725.000000MHz -24.274dBm Center frequency =5745MHz
VBW 300.000000KHz M2 5735.521042MHz -9.047dBm
Sweep time(s) 20 M3 5738.839679MHz 11.142dBm
RF Atten (dB) 10
Span 72.000000MHz
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dBm

Miccsi'\n bs

Band-edge Measurment

Ch Freq:5825 MHz, Variant: 802.11n HT-20, EUT Temp:N/A, EUT Voltage:12 Vdc

49
Test Date:3:49:27 PM 4/9/2010 PST
e ReflLevel =29dBm, Offset =20.5dB
Mode =View, Detector = MaxPK
Sweep Mode =Single Sweep
29
19
D19.95 dBm
9
-1
D2-10.05 dBm
-11
-21
-31
-41 -
-51 |
5815 5829.4 5843.8 5858.2 5872.6 5887

Frequency (MHz)

Marker

Analyser Setup Frequency Amplitude Test Results

RBW 100.000000KHz M1 5818.751503MHz 9.948dBm Center frequency =5825MHz
VBW 300.000000KHz M2 5834.623246MHz -10.843dBm

Sweep time(s) 20 M3 5850.000000MHz -36.440dBm

RF Atten (dB) 10

Span 72.000000MHz
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7.5.7 Measurement Results for 802,11n HT-40

Test Conditions: 15.247 (a)(2) 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|N/A dB Antenna Gain:| N/A dBi
Applied Voltage: 12.00 Vdc

Notes 1:

Notes 2:

Conducted Spurious Measurment

Limit (20 dB below

Test Start Frequency Stop Frequency Mammum Qbserved peak of
Frequency Emission
fundamental)
MHz MHz MHz dBm dBm
5755 30.00 40000.00 -40.38 -14.06
5785 30.00 40000.00 -39.43 -14.68
5815 30.00 40000.00 -39.20 -15.73
Band-edge Measurment
Test Emission Amplitude | Limit (20 dB below :
T Band-edge Frequency @ Band-edge peak of Margin
MHz MHz dBm dBm dB
5755.00 5725.00 -22.05 -11.97 -10.08
5815.00 5850.00 -27.53 -12.57 -14.96

l Measurement uncertainty:

+2.81 dB
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b
ICeM . . ..
!th M Conducted Spurious Emissions
Ch Freq:5755 MHz, Variant: 802.11n HT-40, EUT Temp:N/A, EUT Voltage:12 Vdc
39 T T T
| ! Test Date:12:07:42 PM 5/7/2010 PST
b | Reflevel =19dBm, Offset = 20.5dB
: : Mode =View, Detector =MaxPK
| | Sweep Mode =Single Sweep
19 1 | |
| |
l l l
9 l 1 1 D15.94 dBm
T l l l
1 M1 | | |
| | |
= l l l
a -11
= 1 1 | D2-14.06 dBm
| | |
| | |
21 | | |
| | |
| | |
| | |
31 - ! ! !
| | |
l l l
41 l 1 ‘
| |
l l
51 - ‘ |
-61
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5717.114228MHz 5.939dBm Center frequency =5755MHz
VBW 300.000000KHz M2 34873.587174MHz -40.375dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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MIC@M s

Conducted Spurious Emissions

Ch Freq:5785 MHz, Variant: 802.11n HT-40, EUT Temp:N/A, EUT Voltage:12 Vdc

39

19 -

Test Date:12:11:11 PM5/7/2010 PST
ReflLevel =19dBm, Offset =20.5dB

Mode =View, Detector = MaxPK
Sweep Mode =Single Sweep

D15.32dBm

dBm
o
=

D2 -14.68 dBm

30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5717.114228MHz 5.321dBm Center frequency =5785MHz
VBW 300.000000KHz M2 5076.312625MHz -39.425dBm

Sweep time(s)
RF Atten (dB)
Span

60
10
39.970000GHz
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.
MICGM = Conducted Spurious Emissions
Ch Freq:5815 MHz, Variant: 802.11n HT-40, EUT Temp:N/A, EUT Voltage:12 Vdc
39
Test Date:12:19:35 PM 5/7/2010 PST
o ReflLevel =19dBm, Offset =20.5dB
Mode =View, Detector = MaxPK
Sweep Mode =Single Sweep
19 1
9 -
D14.27 dBm
1] TMl
clg -11
© D2-15.73.dBm
-21 1
-31
Nj2
-41 -
-51 -
-61
30 8024 16018 24012 32006 40000
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5797.214429MHz 4.270dBm Center frequency=5815MHz
VBW 300.000000KHz M2 5076.312625MHz -39.196dBm
Sweep time(s) 60
RF Atten (dB) 10
Span 39.970000GHz
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.
I}IIICGM Band-edge Measurment
Ch Freq:5755 MHz, Variant: 802.11n HT-40, EUT Temp:N/A, EUT Voltage:12 Vdc
49
Test Date:12:15:17 PM 3/31/2010 PST
39 | ReflLevel =29dBm, Offset =20.5dB
Mode =View, Detector = MaxPK
Sweep Mode =Single Sweep
29 1
19
9
g 4
©
11 D2-11.97 dBm
M1
-21 1
-31 1
41 F1
-51
5675 5695 5715 5735 5755 5775
Frequency (MHz)
Analyser Setup Marker Frequency Amplitude Test Results
RBW 100.000000KHz M1 5725.000000MHz -22.049dBm Center frequency=5755MHz
VBW 300.000000KHz M2 5735.921844MHz -13.743dBm
Sweep time(s) 20 M3 5768.787575MHz 8.032dBm
RF Atten (dB) 10
Span 100.000000MHz
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E’I'C@M e Band-edge Measurment
Ch Freq:5815 MHz, Variant: 802.11n HT-40, EUT Temp:N/A, EUT Voltage:12 Vdc
49 T T
| | Test Date:1:30:37 PM 3/31/2010 PST
2o : : ReflLevel =29dBm, Offset =20.5dB
| |
| I Mode =View, Detector = MaxPK
| |
| | Sweep Mode =Single Sweep
29 | |
| |
l l
19 B | |
| |
| |
| |
9 ! ! D17.43 dBm
Il Il
l l
| |
& a1 |
b} |
|
! M2
11 A 1 ‘ D2-12.57 dBm
/ |
| |
21 I I
| |
l l
31 | |
| |
| |
| |
41 I I
| |
l l
51 } 1
5795 5815 5835 5855 5875 5895
Frequency (MHz)
Analyser Setup Frequency Amplitude Test Results
{| s ——————
RBW 100.000000KHz 5818.647295MHz 7.430dBm Center frequency =5815MHz
VBW 300.000000KHz 5834.078156MHz -13.056dBm
Sweep time(s) 20 5850.000000MHz -27.532dBm
RF Atten (dB) 10
Span 100.000000MHz
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7.6 Radiated Spurious Emissions
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.

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.

Test Measurement Set Up

Luxiliary LIZIT (Power Spectrum
Lguupment Tupply) Analyecr

Radiated Emission Measurement Setup — Above 1 GHz
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Test
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Hei Mounted Antenm
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Filter

Auziliary Power Spectrum : I
Equipment ] Supply Analyzer

Radiated Emission Measurement Setup — Below 1 GHz

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R + AF + CORR - FO
FS = Field Strength

R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
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CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of
1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of
1 dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1=36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) =20 * Log (level (nV/m))

40 dBuV/m = 100 pV/m
48 dBuV/m = 250 pVim
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Specification

Radiated Spurious Emissions

FCC §15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified §15.209(a) is not required. In addition, radiated emissions which
fall in the restricted bands, as defined in Section §15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(a)).

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 §15.205 (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 815.209 (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.
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Table 1: FCC 15.209 Spurious Emissions Limits

Frequency (MHz) Field Strength Field Strength Measurement
(uv/m) (dBuV/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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7.6.1 Inteqgral Antenna - Transmitter Radiated Spurious Emissions — Above 1 GHz

7.6.1.1 2400 — 2483.5 MHz

Test Freg. | 2412 MHz Engineer | GMH
Variant | 802.11b; 1 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2

MiCeMm
i dButim Wasana by EMiSoft 0 Dot 11 11:18 -
— 1] Harizontz
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0o — Peak Limit
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¥ MSpec Oist 3m

an i
-ME
oo

o
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Frequency : hiHz
100
oo 0ama 13m0
Radiatad Bmis=ion= Template: FCC RE 1-18GHz

Filename: kprogram'arubaiarib 74 93k foo sdrifee 156 247 test datairadiatediraw datab 2412 1

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
4824.018 56.3 45 -9.9 50.8 Peak Max \ 98 9 74.0 -23.2 | Pass RB
4824.018 52.0 4.5 -9.9 46.5 Average Max \ 98 9 54.0 -7.5 Pass RB
2396.794 66.8 3.0 1 1_.6 58.2 Peak [Scan] \ FUND
17114.228 41.9 8.5 0.5 50.9 Peak [Scan] VvV | 100 0 54 -3.1 Pass NOISE
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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Band-Edge 2390 802.11b Tx = 2412 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 51.74 dByV VBW 1 MHz
100.5 dByV 2.38657315 GHz SWT 10 s unit dByVv
10
-8.7 dp Offsefr vi|[T1] 51 /74 dByV
2.38657315 GHz
9 V21 T2 43700 dBY
2.38619238 GHz
8
- D1 74 |[dBNV
-
6
D2 |54 dBxN j
5 A
2
4 "vX
o/
3
2
1
0.
Center 2.295 GHz 19 MHz/ Span 190 MHz
Date: 9_0CT-.2011 10:44:52
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Test Freq. | 2437 MHz Engineer | GMH
Variant | 802.11b; 1 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiC@M
i dButdm Wasana by EMiSoft 0 Dot 11 11:31 -
— 1] Harizontz
PR Nwrtical
0o — Peak Limit
— Awerage 1t
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Frequency: hiHz
100
iomno immo i=mn

Radiatad Bmis=ion=

Template: FCC RE 1-18GHz

Filename: k:program'anbaianb?d 936 foo sdrifee 15 247 est datairadiatedraw datab 2437 1

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s ETETE
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB /Fail
4873.987 55.8 4.5 10_.0 50.3 Peak Max \ 98 26 74.0 -23.7 | Pass RB
4873.987 51.4 45 10__0 45.9 Average Max V 98 26 54.0 -8.1 Pass RB
2430.862 66.4 3.0 1 1-.6 57.8 Peak [Scan] H FUND
17114.228 41.7 8.5 0.5 50.7 Peak [Scan] VvV | 100 0 54 -3.3 Pass NOISE
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. | 2462 MHz Engineer | GMH
Variant | 802.11b; 1 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiC@M
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Filename: k:program'anbaianb?d 936 foo sdrifee 15 247 est datairadiatedraw data'b 2462 1

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas_s ETETE
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB /Fail
4923.973 57.1 4.6 10_.0 51.8 Peak Max vV | 102 | 28 74.0 -22.3 | Pass RB
4923.973 53.8 4.6 10__0 48.4 Average Max V 102 | 28 54.0 -5.6 Pass RB
2464.930 68.5 3.0 1 1-.6 59.9 Peak [Scan] \ FUND
15989.980 41.3 9.0 0.2 50.6 Peak [Scan] H | 100 0 54 -3.5 Pass NOISE
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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Band-Edge 2483.5 802.11b Tx = 2462 MHz
Marker 1 [T1] RBW 1 MHz  RF Att 30 dB
% Ref Lvl 55.84 dByV VBW 1 MHz
100.5 dBYV 2.48363226 GHz SwT 10 s Unit dByYV
10
-8.7 dB Offset v1|[T1] 55,84 dBy\
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2.48350000 GHz
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Test Freg. | 2412 MHz Engineer | GMH
Variant | 802.11g; 6 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: kprogram'anbaianb?d 936 foo sdrifee 15 247 est datairadiatedraw data'g 2412 1

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin | Pass CTETS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB /Fail
2396.794 67.7 3.0 11' 6 59.0 Peak [Scan] \ FUND
16092.184 41.9 9.0 0.3 51.2 Peak [Scan] \Y 100 0 54.0 -2.8 Pass NOISE
3214.429 56.3 3.5 11' 6 48.2 Peak [Scan] \Y 100 0 54 -5.8 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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Band-Edge 2390 802.11g Tx = 2412 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
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Test Freq. | 2437 MHz Engineer | GMH
Variant | 802.11g; 6 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'arubaiarib 74 93k foo sdritee 156 247 test datairadiatediraw data'g 2437 1

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail Syt
2430.862 69.9 3.0 11' 6 61.3 Peak [Scan] \Y FUND
17080.16 42.0 8.5 0.4 50.9 Peak [Scan] H 100 0 54.0 -3.1 Pass NOISE
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. | 2462 MHz Engineer | GMH
Variant | 802.11g; 6 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k:\program'arubaiarib 74 93k foo sdritee 156 247 test datairadiatediraw data'g 2462 1

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail Syt
2464.930 72.5 3.0 11_ 6 63.9 Peak [Scan] \Y FUND
16501.002 41.6 8.8 0.2 50.6 Peak [Scan] H 100 0 54.0 -3.4 Pass NOISE
4946.929 44.4 4.6 -9.9 39.0 Average Max \Y 120 1 54 -156.0 | Pass RB
4946.929 59.1 4.6 -9.9 53.8 Peak Max \ 120 1 74 -20.2 | 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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Band-Edge 2483.5 802.11b Tx = 2462 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
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Date: 9.0CT.2011 11:37:54
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Test Freg. | 2412 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiC@M
= dB . 0% Oct 11 12:34 -
JBUMm Yasona by EMiSoft
— 1] Harizontz
T k ertical
00 — Paak Lmit
— FAwerage Lt
an + &agﬁggﬁm
- + ¥ MSpec Oist 3m
]
o
k1]
a0
Frequency : hiHz
100
jlia il immo 15mo

Radiatad Bmis=ion=

Template: FCC RE

1-18GHz

Filename: k\program'aruba'arib 74 936 foo sdrifees 156 247 test datairadiatediraw datatht-20 24

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail ST
2396.794 69.0 3.0 11_ 6 60.3 Peak [Scan] \Y FUND
16058.116 41.2 9.0 0.4 50.6 Peak [Scan] H 100 0 54.0 -3.4 Pass NOISE
4819.937 57.0 4.5 -9.9 51.6 Peak Max \Y 141 0 74 -22.4 | Pass RB
4819.937 41.3 4.5 -9.9 35.8 Average Max \ 141 0 54 -18.2 | 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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Band-Edge 2390 802.11n HT-20 Tx = 2412 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref Lvi 68.43 dBNV VBW 1 MHz
100.5 dByV 2.38961924 GHz SWT 10 s unit dByV
10
-8.7 dB Offset vi1|[T1] 68 /43 dByV

2.38961924 GHz

9 7z t
2TET23 47186 dBY
2.39000000 GHz

- D1 74 |dByV
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Start 2.2 GHz 19 MHz/ Stop 2.39 GHz
Date: 9_0CT.2011 10:53:58
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Page: Page 219 of 254
Test Freq. | 2437 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'aruba'arib 74 936 foo sdritee 156 247 test datairadiatediraw datatht-20 247

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail Syt
2430.862 70.3 3.0 11' 6 61.7 Peak [Scan] H FUND
15853.707 42.6 8.8 -0.3 51.1 Peak [Scan] VvV | 100 0 54.0 -2.9 Pass NOISE
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. | 2462 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'aruba'arub 74 936 foo sdrifees 156 247 test datairadiatediraw datatht-20 246

Formally measured emission peaks

Froguency | faw | Cae | A | Lovel | Messrement | pgy | ot | par | Lt | Mg | st | Commens
2464.930 727 3.0 1 1_.6 64.1 Peak [Scan] \Y FUND
17080.16 41.8 8.5 0.4 50.7 Peak [Scan] VvV | 100 0 54.0 -3.3 Pass NOISE
4918.727 57.7 46 10'_0 52.3 Peak Max VvV | 109 6 74 -21.8 | Pass RB
4918.727 423 46 10'_0 36.9 Average Max VvV | 109 6 54 -17.1 | 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

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-93H 802.11a/b/g/n Wireless AP
" ') To: FCC 47 CFR Part 15.247 & IC RSS-210
MIC&M | abs Serial # ARUB74-U1 Rev A
ks Issue Date: 21%' December 2011
Page: Page 221 of 254
Band-Edge 2483.5 802.11n HT-20 Tx = 2462 MHz
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref Lvl 71.25 dBNV VBW 1 MHz
100.5 dByV 2.48498228 GHz SWT 10 s unit dByV
10
-8.7 dB Offset vi1|[T1] 71 125 dByM
2.48498228 GHz
9 AR A | 49199 UBY
2.48356613 GHz
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Start 2.483566132 GHz 1.643386774 MHz/ Stop 2.5 GHz
Date: 9_0CT.2011 11:39:01
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Test Freq. | 2422 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeMm
i dButim asana by EMiSoft 0 Dot 11 12:48
— 1] Harizontz
pr —— [£] wirtical
00 — Peak Limit
— .SJ.I'EIEQE Lt
o ; Beas Hispm
i + Spec Dist 3m
=0 + E’
oo
+
k1]
1]
Frequency : hiHz
100
oo

Eadiatad Emission=

mmo 1=mn

Template: FCC RE 1-18GHz

Filename: k:programiarubalarub 74 93h foo sdrifee 15 247test datairadiatediraw dataiht-40 242

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 el || EEIEE
2430.862 66.5 3.0 11' 6 57.9 Peak [Scan] \ FUND
16024.048 421 9.0 0.4 51.5 Peak [Scan] VvV | 100 0 54.0 -2.5 Pass NOISE
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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Band-Edge 2390 802.11n HT-40 Tx = 2422 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref Lvi 73.72 dBNV VBW 1 MHz
100.5 dByV 2.38619238 GHz SWT 10 s unit dByV
10
-8.7 dB Offset vi1|[T1] 73172 dByM
2.38619238 GHz
9 AR A | 46137 UBY

2.38314629 GHz
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Date: 9_0CT.2011 11:04:55

Power Reduction to ART = 16.5
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Test Freq. | 2437 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'arba'arub 74 936 foo sdrifee 156 247 test datairadiatediraw datatht-40 247

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail Syt
2430.862 67.5 3.0 11' 6 58.9 Peak [Scan] \Y FUND
17182.365 41.7 8.6 0.8 51.1 Peak [Scan] VvV | 100 0 54.0 -2.9 Pass NOISE
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. | 2452 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'aruba'arib 74 936 foo sdrifee 156 247 test datairadiatediraw datatht-40 244

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBuV Loss dB dBuV/m Type = cm | Deg | dBuV/m dB [Fail Syt
2464.930 68.5 3.0 11' 6 59.9 Peak [Scan] \Y FUND
17625.251 411 8.8 0.8 50.7 Peak [Scan] VvV | 100 0 54.0 -3.3 Pass NOISE
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-93H 802.11a/b/g/n Wireless AP
. ) To: FCC 47 CFR Part 15.247 & IC RSS-210
MIC&M | abs Serial # ARUB74-U1 Rev A
ks Issue Date: 21%' December 2011
Page: Page 226 of 254

Band-Edge 2483.5 802.11n HT-40 Tx = 2452 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref Lvi 73.91 dByV VBW 1 MHz
100.5 dByV 2.48366493 GHz SWT 10 s unit dByV
10
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Date: 9_0CT.2011 11:41:33

Power Reduction to ART = 10.5
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7.6.1.2 5,725 - 5,850 MHz
Test Freq. | 5745 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 29
Freq. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
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
5428.858 71.5 4.6 9.3 66.9 Peak [Scan] \ Pass BE
5735.47094 61.1 4.8 -8.9 56.9 Peak [Scan] H FUND
6246.493 57.9 5.0 -7.5 55.4 Peak [Scan] H Pass BE
17352.705 40.6 8.7 1.6 50.9 Peak [Scan] H | 100 0 54 -3.1 Pass NOISE
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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Band-Edge 5470 802.11a Tx = 5745 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 61.64 dBNV VBW 1 MHz
104.7 dBNV 5.40885772 GHz SWT 10 s unit dByv
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Date: 9.0CT.2011 13:15:19
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Test Freg. | 5785 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Template: FCC RE 1-18GHz

Filename: k:\program'anbaianb?d 936 foo sdrifee 15 247 est datairadiatedraw data'a 5785 1

Formally measured emission peaks

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

5462.926 73.6 4.6 -9.2 68.9 Peak [Scan] \ Pass BE
6314.62926 58.6 5.0 -7.5 56.1 Peak [Scan] H Pass BE

5769.539 57.6 4.8 -8.9 53.5 Peak [Scan] \ FUND
18000.000 41.8 8.8 0.8 51.3 Peak [Scan] VvV | 100 0 54 -2.7 Pass NOISE

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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Band-Edge 5470 802.11a Tx = 5785 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
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Test Freg. | 5825 MHz Engineer | GMH
Variant | 802.11a; 6 Mbs Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
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Filename: k\program'arubaiarib 74 93k foo sdritee 156 247 test datairadiatediraw data'a 5825 1

Formally measured emission peaks

Froguency | faw | Cae | A | Lovel | Messrement | pgy | ot | par | Lt | Mg | st | Commens
5428.858 715 4.6 -9.3 66.8 Peak [Scan] \ Pass BE
6348.6974 58.6 5.1 -74 56.2 Peak [Scan] H Pass BE
5837.675 58.3 4.8 -8.8 54.2 Peak [Scan] H FUND
17488.978 31.8 8.8 1.2 41.8 Average Max H 98 20 54 -12.2 | Pass NRB
17488.978 50.3 8.8 1.2 60.3 Peak Max H 98 20 74 -13.7 | 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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Band-Edge 5470 802.11a Tx = 5825 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref LvI 65.43 dBNV VBW 1 MHz

104.7 dBNV 5.42098196 GHz SWT 10 s unit dByv
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Date: 9.0CT.2011 13:41:05
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Test Freq. | 5745 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeM
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Fadiated Bmission=

} Template: FCC RE 1-18GHz
Filename: k:program'anba'anb 74 936 foo sdrifee 15,247 et data‘radiatediraw data'a 785 1

Formally measured emission peaks

Froguency | faw | Cable | A | Lovel | Measwement | pg | Bt | gt | Lt | Maan | Be=S | commens
5462.926 70.4 4.6 -9.2 65.8 Peak [Scan] \ Pass BE
5735.47094 60.3 4.8 -8.9 56.2 Peak [Scan] \Y FUND
6246.493 55.8 5.0 -7.5 53.3 Peak [Scan] H | 100 0 54 -0.8 Pass BE
17216.433 41.0 8.6 1.0 50.6 Peak [Scan] H | 100 0 54 -34 Pass NOISE
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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Band-Edge 5470 802.11n HT-20 Tx = 5745 MHz
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref LvI 62.92 dBNV VBW 1 MHz
104.7 dBNV 5.41062124 GHz SWT 10 s unit dByV
104
10 -4.5 dB Offset vi1|[T1] 62 /92 dBuV
5.41062124 GHz
V2|[T2] 5012 dByV
9 546753507 GHz
8
- D1 74 |dBNV
.
1
kwmmumM\Mmm _J__I"”M

D2 |54 dBy
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
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Test Freg. | 5785 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeM
‘ dBuvim Vasona by EMiSoft 08 Oct 11 14:34 -
B Lo
00 + P cak Limit
— FAwerage Lt
Qo ﬁ ; I'T-'leasl,:lpljblgf%rn
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Fadiated Bmission=

} Template: FCC RE 1-18GHz
Filename: k:program'anba'anb 74 936 foo sdrifee 15,247 et data‘radiatediraw data'a 785 1

Formally measured emission peaks

Froguency | faw | Cae | A | Lovel | Messrement | pgy | ot | par | Lt | Mg | st | Commens
5428.858 73.5 4.6 -9.3 68.9 Peak [Scan] \ FUND
6348.6974 58.2 5.1 -74 55.8 Peak [Scan] H Pass BE
5769.539 57.3 4.8 -8.9 53.2 Peak [Scan] VvV | 100 0 54 -0.9 Pass BE
17352.705 40.6 8.7 1.6 50.8 Peak [Scan] H | 100 0 54 -3.2 Pass NOISE
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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Band-Edge 5470 802.11n HT-20 Tx = 5785 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref LvI 66.00 dBNV VBW 1 MHz

104.7 dBNV 5.41943888 GHz SWT 10 s unit dByv

104
10 -4.5 dB Offset vi1|[T1] 66 /00 dByM
5.41943888 GHz
V2|[T2] 5332 dByV
9 5-35600660660—GHzZ
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 9_0CT.2011 13:38:33
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Test Freg. | 5825 MHz Engineer | GMH
Variant | 802.11n; HT-20; 6.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiC@M
- 4B . 08 Oct 11 1437 --
JBUMm Yasona by EMiSoft
— 1] Harizontz
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Radiatad Bmis=ion=

} Template: FCC RE z
Filename: k\program'arubaiarib 74 93k foo sdritee 156 247 test datairadiatediraw data'a 5825 1

1-18GHz

Formally measured emission peaks

Froguency | faw | Cae | A | Lovel | Messrement | pgy | ot | par | Lt | Mg | st | Commens
5428.858 71.8 4.6 -9.3 67.1 Peak [Scan] \ Pass BE
5837.675 58.8 4.8 -8.8 54.8 Peak [Scan] H FUND
6382.766 57.0 5.1 7.4 54.7 Peak [Scan] H Pass BE
17659.319 41.0 8.8 0.8 50.5 Peak [Scan] H | 100 0 54 -3.5 Pass NOISE
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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Band-Edge 5470 802.11n HT-20 Tx = 5825 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 65.20 dByV VBW 1 MHz
104.7 dBNV 5.40511022 GHz SWT 10 s unit dByv
104
10 -4.5 dB Offset vi1|[T1] 65 /20 dByM
5.40511j022 GHz
V2|[T2] 52 (54 dByV
9 5-35600660660—GHzZ
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 9.0CT.2011 13:41:58
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Test Freg. | 5755 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna | Integral Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeM
= 4B . 02 Oct 11 15:01 -
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Radiated Bmis=ions Template: FCC RE 1-18GHz
Filename: k:\programiarba'arb?4 936 foo sdrifec 15 247 est datairadiatediaw datathit-40 575

Formally measured emission peaks

Frequency Raw Cable AF Level Measurement Pol Hgt | Azt Limit Margin Pas's CTETS
MHz dBuV Loss dB dBuV/m Type cm | Deg | dBuV/m dB [Fail
5428.858 72.3 4.6 9.3 67.7 Peak [Scan] \ Pass BE
6280.56112 59.1 5.0 -7.5 56.6 Peak [Scan] H Pass BE
5735.471 57.2 4.8 -8.9 53.1 Peak [Scan] H FUND
17216.433 414 8.6 1.0 50.9 Peak [Scan] H | 100 0 54 -3.1 Pass NOISE
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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Band-Edge 5470 802.11n HT-40 Tx = 5755 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
% Ref Lvl 65.47 dBNWV VBW 1 MHz

104.7 dByV 5.42098196 GHz SWT 10 s unit dByV
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8

D1 74 |dBNV

60

T

¥——D2 |54 dBN

5 L—A-A-'—M—"H _,,M_M—“'_‘—’_'_'_%”—ﬂ e
A4
3
2
1
4.7
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 9_0CT.2011 13:35:43

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-93H 802.11a/b/g/n Wireless AP
. ') To: FCC 47 CFR Part 15.247 & IC RSS-210
MIC&MLabs Serial # ARUB74-U1 Rev A
e Issue Date: 21%' December 2011
Page: Page 241 of 254
Test Freg. | 5785 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna Duty Cycle (%)
Test Notes 1
Test Notes 2
MiICeM
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Radiated Bmis=ions Template: FCC RE 1-18GHz
Filename: k:\programiarba'arb?4 936 foo sdrifec 15 247 est datairadiatedaw datathit-40 573

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

5462.926 71.6 4.6 -9.2 67.0 Peak [Scan] \ Pass BE
6314.62926 58.2 5.0 -7.5 55.7 Peak [Scan] H Pass BE

5769.539 56.0 4.8 -8.9 51.8 Peak [Scan] \ FUND
17386.774 41.3 8.7 1.7 51.7 Peak [Scan] H | 100 0 54 -2.3 Pass NOISE

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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Band-Edge 5470 802.11n HT-40 Tx = 5795 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@ Ref Lvli 65.31 dByV VBW 1 MHz
104 .7 dBNV 5.40731463 GHz SWT 10 s unit dByVv
104
10 -4_.5 dB Offset vi1|[T1] 65,31 dByM
5.40731463 GHz
VolrT2] 52 |77 dByV
9 5-35006000—Gtz
8
- D1 74 |dBNV
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Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 9.0CT.2011 13:39:45
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Test Freg. | 5815 MHz Engineer | GMH
Variant | 802.11n; HT-40; 13.5 MCS Temp (°C) | 29
Freqg. Range | 1000 MHz - 18000 MHz Rel. Hum.(%) | 999
Power Setting | 18 Press. (mBars) | 30.5
Antenna Duty Cycle (%)
Test Notes 1
Test Notes 2
MiCeM
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Radiated Bmis=ions

Template: FCC RE 1-18GHz

Filename: k:\programiarbaiamb?4 936 foc sdifec 15 247 est datairadiatediaw datathit-40 531

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
5462.926 724 4.6 -9.2 67.8 Peak [Scan] \Y Pass BE
6382.76553 58.5 5.1 -7.4 56.2 Peak [Scan] H Pass BE
17454.910 43.9 8.7 1.4 54.0 Peak [Scan] H | 100 0 54 0.0 Pass NRB
5803.607 58.0 4.8 -8.9 53.9 Peak [Scan] \ FUND
18000.000 40.4 8.8 0.8 50.0 Peak [Scan] H | 100 0 54 -4.0 Pass NOISE
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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Band-Edge 5470 802.11n HT-20 Tx = 5815 MHz

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvi 67.21 dBNV VBW 1 MHz
104.7 dBNV 5.45096192 GHz SWT 10 s unit dByv
104
10 -4.5 dB Offset vi1|[T1] 67 121 dByM
5.45096192 GHz
V2|[T2] 5379 dByV
9 5-44897796—6Hz
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7.6.2 Receiver Radiated Spurious Emissions

Specification

The search for spurious emissions shall be from the lowest frequency internally generated
or used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz,
whichever is the higher, to at least 3 times the highest tunable or local oscillator frequency,

whichever is the higher, without exceeding 40 GHz.

The following receiver spurious emission limits shall be complied with;
(a) If a radiated measurement is made, all spurious emissions hall comply with the limits of

Table 1.
Frequency Field Strength Field Strength Measurement Distance
(MHz) (V/m) (dBpV/m) (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/-4.5 dB
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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Measurement Results for Receiver Emissions
Test Freq. |2437 MHz Engineer |CSB
Variant |Receive in Test Utility Temp (°C) |19
Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |35
Power Setting |Not Applicable in Receive Mode Press. (mBars) [1011
Antenna |Integral Antenna's connected during testing
Test Notes 1 |AC Powered
Test Notes 2
MIC@M 48uv vasona by EMISoft 0% for 10 DE51 -
[ — IIHm'izant:
n = Lt
Farerage Lt
e Peas ESFEI‘H
— . Spec Dist Fm
S0 o

i H
iﬁ %J\,},;&»M

200
Frequency : MHz
0o
100 P00 130000
REadiated BEmissions Template: 18 RE 1-1% GHz hitec 30 Aug .
Filename: klcompliance management'anba'amubd 1 - scapa foo ic eu'test programinorth amenic
Formally measured emission peaks
Frequency Raw | Cable Level Measurement Hgt | Azt Limit Margin | Pass
AF dB Pol . mmen
MHz dBuV | Loss g dBuV/m Type ° cm | Deg | dBuV/m dB [Fail Co ents

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.

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

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.




Title: Aruba AP-93H 802.11a/b/g/n Wireless AP
To: FCC 47 CFR Part 15.247 & IC RSS-210

[ ] .-‘_‘D
MIC@MLabS Serial # ARUB74-U1 Rev A

Issue Date: 21% December 2011
Page: Page 247 of 254

Test Freq. |5785 MHz Engineer |CSB
Variant |Receive in Test Utility Temp (°C) |19
Freq. Range |1000 MHz - 18000 MHz Rel. Hum.(%) |35
Power Setting |Not Applicable in Receive Mode Press. (mBars) {1011

Antenna |Integral Antenna's connected during testing

Test Notes 1 |AC Powered

Test Notes 2
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g o Vasona by EMiSon
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oo — Peak Limit
Farerage Lt
S Feas EstQErn
. o Spec Dist 3m
L M -
wo . y A “_m_‘,}w et
MJL\}W
X0
200
Frequency : kiHz
| [ei]
10000 [Lrrreli] 13000 .0
Radiated Emissions Template: 184mp RE 1-18 GHz hitec 30 Aug .
Filename: kcompliance managementi@mubatarubs1 - scapa fod ic eutest programinorth amenc

Formally measured emission peaks

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

MHz dBuv | Loss dBuV/m Type cm | Deg | dBuvim | aB | sFail | 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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7.6.3 Measurement Results: Radiated Spurious Emissions — Below 1 GHz

Specification

Limits

permitted in any of the frequency bands listed.

815.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are

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.

815.209 (a) and RSS-Gen §2.2 Limit Matrix

Frequency(MHz) Field Strength Field Strength Measurement Distance
(nVv/m) (dBpVv/m) (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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Test Freq. | 2442 MHz Engineer | GMH
Variant | Digital Emissions Temp (°C) | 25
Freg. Range | 30 MHz - 1000 MHz Rel. Hum.(%) | 41
Power Setting | Max Press. (mBars) | 1001

Antenna | integral

Test Notes 1

Test Notes 2
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Formally measured emission peaks

Froguency | | Cable | A7 | oo | Messwement | g | Bt | gt | Lt | Mag | Bess | commens
30.000 411 34 -9.2 35.3 Quasi Max VvV | 107 | 297 40 4.7 Pass
57.214 56.1 3.8 -23.7 36.2 Quasi Max \Y 98 | 176 40.0 -3.8 Pass
69.184 58.2 3.9 -23.0 39.1 Quasi Peak. VvV | 130 | 201 40.0 -0.9 Pass

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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7.7 AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.407(b)(6)/15.207
Industry Canada RSS-Gen §7.2.2

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 8§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

work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

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

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
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Formally measured emission peaks

0.155 38.8 9.9 0.1 48.8 Average Neutral 55.73 -7.0 Pass DIG
0.155 516 | 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 38.4 9.9 0.1 48.4 Quasi Peak Neutral 56 -7.6 Pass DIG
0.828 291 9.9 0.1 39.1 Average Neutral 46 -6.9 Pass DIG
2.661 28.2 | 10.1 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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8 TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 poarometer Control Co. 4196 E2846
0287 EMI Receiver Rhode & Schwartz ESIB 40 100201
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax | UFAZIOADD787 209089-001
0312 3m SMA Cable Micro-Coax UFAZIO8T 18T 209002-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30dB N-Type ARRA N9444-30 1623
Attenuator
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3Z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics -- 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -- -
0338 Antenna Sunol Sciences JB-3 A052907
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