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ACCREDITATION, LISTINGS & RECOGNITION

ACCREDITATION

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

MiCOM Labs test facilities are listed by the following organizations;

North America

United States of America

Federal Communications Commission (FCC) Listing #: 102167
Canada

Industry Canada (IC) Listing #: 4143A

Japan Reqistration

VCCI Membership Number: 2959
¢ Radiation 3 meter site; Registration No. R-2881

e Line Conducted, Registration Nos. C-3181 & T-1470

e Emissions; Registration Nos. C-3180 & T-1469

RECOGNITION

APEC MRA (Asia-Pacific Economic Community Mutual Recognition Agreement)

Conformity Assessment Body (CAB) — MiCOM Labs

Test data generated by MiCOM Labs is accepted in the following countries under the APEC
MRA.

Country Recognition Body Phase | CAB Identification
No.
Australia Australian Communications and Media Authority [
(ACMA)
Hong Office of the Telecommunication Authority [
Kong (OFTA)
Korea Ministry of Information and Communication [

Radio Research Laboratory (RRL) US0159

Singapore | Infocomm Development Authority (IDA) I

Taiwan National Communications Commission (NCC) I
Bureau of Standards, Metrology and Inspection
(BSMI) I
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1. TEST RESULT CERTIFICATE

Manufacturer: Aruba Networks, Inc Tested By: MiICOM Labs, Inc.
1344 Crossman Avenue 440 Boulder Court
Sunnyvale Suite 200
California 94089, USA Pleasanton
California, 94566, USA
EUT: Wireless Controller Telephone: +1 925 462 0304
Model: 651-XX Fax: +1 925 462 0306
SIN'’s: AF0000495 (Conducted Testing)
AF0000185 (Radiated Testing)
Test Date(s):  17th to 20th Feb 2009 Website: www.micomlabs.com
STANDARD(S) TEST RESULTS
FCC 47 CFR Part 15.247 & IC RSS-210 EQUIPMENT COMPLIES

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

Notes:

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

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

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

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]

CERTIFICATE #2381.01

Graeme Grieve Gordon Hurst
Quality Manager MiCOM Labs, President & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
(i) | FCC47CFR 2007 Code of Federal Regulations
Part 15.247
(@ii) | Industry Canada Issue 7 Low Power License-Exempt Radiocommunication
RSS-210 June 2007 | Devices (All Frequency Bands)
(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/ 1997 Limits and Methods of Measurements of Radio
EN 55022 1998 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) | ETSI TR 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
2.2. Test and Uncertainty Procedures

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

section of this report.

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

Parts 1 and 2.

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

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details | Description

Purpose: | Test of the 651-XX 802.11a/b/g/n Wireless Controller to
FCC Part 15.247 and Industry Canada RSS-210
regulations.
Applicant: | As Manufacturer
Manufacturer: | Aruba Networks, Inc
1344 Crossman Avenue
Sunnyvale
California 94089, USA
Laboratory performing the tests: | MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA
Test report reference number: | ARUB28-A2 Rev A
Date EUT received: | 17'" February 2009
Standard(s) applied: | FCC 47 CFR Part 15.247 & IC RSS-210
Dates of test (from - to): | 17th to 20th Feb 2009
No of Units Tested: | Two (separate units for conducted and radiated)
Type of Equipment: | 802.11a/b/g/n Wireless Controller, 3x3 Spatial
Multiplexing MIMO configuration
Manufacturers Trade Name: | Wireless Controller
Model(s): | 651-XX
Location for use: | Indoor
Declared Frequency Range(s): | 2400 - 2483.5 MHz; 5725 - 5850 MHz
Software Release | 3.4.0.0
Type of Modulation: | Per 802.11 —CCK, BPSK, QPSK, DSSS, OFDM
Declared Nominal Average | 802.11b: +19 dBm
Output Power: | 802.11g:Leg. +19dBm,HT-20 +19 dBm,HT-40 +18 dBm
802.11a:Leg. +19dBm,HT-20 +19 dBm,HT-40 +18 dBm
EUT Modes of Operation: | Legacy 802.11a/b/g, 802.11n HT-20, HT-40
Transmit/Receive Operation: | Time Division Duplex
Rated Input Voltage and Current: | 100-240VAC, 50-60Hz, 2.5A max.
Operating Temperature Range: | Declared range 0 to +40°C
ITU Emission Designator: | 2412 — 2462 MHz 802.11b 15M4G1D
2412 — 2462 MHz 802.11g Leg 16M6D1D
2412 — 2462 MHz 802.11n — HT-20 18M0D1D
2422 — 2452 MHz 802.11n — HT-40 36M3D1D
5745 — 5825 MHz 802.11a Leg 16M9D1D
5745 - 5825 MHz 802.11n — HT-20 18M0D1D
5745 — 5825 MHz 802.11n — HT-40 36M7D1D
Frequency Stability: | £20 ppm max
Equipment Dimensions: | 13" x 8.5" x 1.5"
Weight: | 4.6 lbs

Primary function of equipment: | Wireless Controller
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3.2.  Scope of Test Program

The scope of the test program was to test the Aruba Networks 651-XX 802.11a/b/g/n
Wireless Controller, 3x3 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.

The Aruba Networks 651-XX has external antennas with reverse SMA.

Original Equipment Manufacturers (OEM) Labeling of product

The 651-XX (where x=a to z, or “blank”) is the original equipment manufacturer’'s model
number. The equipment is also sold for distribution as model number OAW-4306GW-XX

(where x=a to z, or “blank”).

Aruba Networks
651-XX Wireless Controller (Front)
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Aruba Networks
651-XX Wireless Controller (Rear)
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3.3.  Equipment Model(s) and Serial Number(s)
Equipment
(TEyLﬁ)'I?/ DESET D Mfr Model No Serial No
Support) (Including Brand : :
PP Name)
802.11a/b/g/n AF0000495 Conducted
EUT Wireless Controller Aruba Networks 651-XX AF0000185 Radiated
Support Laptop PC IBM Thinkpad None
3.4. Antenna Details
1. AP-ANT-1B Omni-Directional
e 24-25GHz Gain: 3.8 dBi
e 49-5875GHz; Gain: 5.8 dBi
3.5. Cabling and I/O Ports

Number and type of I/O ports

1.

2.

4 GIGE Ethernet with POE

2 GIGE Ethernet without POE
2 SFP uplink ports

4 USB ports

1 Console serial port (RJ-45)

1 PCI Express card slot

3 Antenna ports (reverse SMA)

IEC 320 AC input connector
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3.6. Test Configurations

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

the highest power was used to exercise the product.

Operational Mode(s) Variant Data Rate with Highest Frequencies
(802.11a/b/g/n) Power (MHZz)
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 S,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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Conducted Testing

Conducted test parameters were performed on a single antenna connector.
performance testing was carried out on the transmitter port exhibiting the highest output
power. A table of output power V’s antenna port for each operational mode is provided
below. The power from each transmitter is provided together with the aggregate power for all
three transmitters. Complete characterization for each chain has been provided only for the
power settings utilized in the generation of this report. Aggregate power measurements are

provided for all power settings.

Channel 2,412 MHz

b Mode, 1 Mbit/s

The

Configuration ART Tx 1 Tx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)

19 18.15 18.26 17.74 25.14
18 17.31 17.25 16.32 23.78
17 16.11 16.15 15.58 22.56
16 15.04 15.44 14.65 21.45
15 14.21 14.17 13.45 20.73
14 13.2 12.87 12.33 19.04
13 12.01 12.13 11.56 18.08
12 10.61 11.19 10.54 17.02
11 10.12 10.01 9.46 15.97
b 10 8.91 9.16 8.07 15.11
9 8.02 8.44 7.56 14.15
8 7.23 7.39 6.45 13.27
7 6.21 6.35 5.33 12.06
6 5.14 5.33 4.1 11.12
5 4.21 451 3.41 10.11
4 3.13 3.61 241 8.91
3 2.01 2.39 1.6 7.72
2 1.05 1.47 0.51 6.76
1 -0.67 0.41 -1.01 5.24
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Channel 2,412 MHz
g Mode Legacy, 6 Mbit/s

Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)

19 17.91 18.25 17.61 23.85

18 16.82 17.13 16.47 22.93

17 15.82 16.18 15.57 21.97

16 14.91 15.25 14.61 20.73

15 13.82 14.26 13.61 19.93

14 12.71 12.97 12.49 18.68

13 11.64 12.17 11.54 17.72

12 10.53 11.26 10.54 16.65

11 9.47 10.11 9.55 15.61

g (Legacy) 10 8.74 9.05 8.3 14.64

9 8.11 8.44 7.74 14.04

8 6.91 7.46 6.72 12.89

7 6.01 6.41 5.42 11.89

6 5.01 5.37 4.36 10.75

5 4.04 4.61 3.39 9.94

4 3.02 3.66 2.62 8.96

3 2.01 2.43 1.66 7.82

2 0.6 1.54 0.44 6.76

1 -0.53 0.41 -1.02 5.44
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Channel 2,412 MHz
HT-20 ‘n’ Mode, 6.5 MCS

Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)
19 17.87 18.21 17.72 24.16
18 16.91 17.11 16.46 22.92
17 15.81 16.13 15.57 22.11
16 15.02 15.27 14.72 21.05
15 13.96 14.26 13.63 19.92
14 12.82 13.01 12.44 18.75
13 11.72 12.13 11.51 17.73
12 10.61 11.21 10.37 16.71
11 9.55 10.21 9.51 15.59
. I,-|T-23 10 8.74 9.18 8.43 14.57
(‘'n” mode) 9 8.11 8.44 7.74 13.97
8 6.97 7.36 6.71 12.85
7 6.05 6.36 5.44 11.85
6 5.02 5.46 4.28 10.83
5 4,01 4.62 3.42 9.91
4 3.07 3.71 2.61 8.87
3 1.71 2.46 1.61 7.78
2 0.61 1.57 0.6 6.75
1 -0.47 0.41 -0.76 5.51

Channel 2,422 MHz
HT-40 ‘n’ Mode, 13.5 MCS

Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)
19 17.77 18.11 17.62 23.73
18 16.95 16.92 16.24 22.65
17 15.74 15.95 15.16 21.55
16 14.71 14.93 14.37 20.64
15 13.62 14.14 13.45 19.62
14 12.62 13.15 12.36 18.58
13 11.56 11.85 11.36 17.45
12 10.67 11.02 10.41 16.53
11 9.56 10.16 9.43 15.54
. ',_|T_4g 10 8.51 9.21 8.51 14.52
(‘'n" mode) 9 7.95 8.18 7.52 13.56
8 7.21 7.54 6.9 13.05
7 6.19 6.59 5.93 12.02
6 5.32 5.7 4,72 11.03
5 4.44 4.69 3.74 10.06
4 3.52 4.03 2.9 9.27
3 2.51 3.13 2.14 8.36
2 1.44 1.9 1.19 7.19
1 0.31 0.93 0.27 6.33
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Channel 5,785 MHz
a Mode Legacy, 6 Mbit/s
Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)
19 17.89 19.01 17.21 23.54
18 17.02 17.97 16.11 22.61
17 16.07 16.91 15.11 21.55
16 15.21 15.84 13.83 20.52
15 14.07 14.91 12.81 19.41
14 13.13 13.85 12.00 18.46
13 12.23 12.94 10.81 17.54
12 11.05 12.00 9.95 16.44
11 10.05 10.92 9.06 15.51
a (Legacy) 10 9.22 9.91 8.11 14.65
9 8.72 9.47 7.85 14.23
8 7.74 8.71 6.75 13.22
7 6.84 7.62 5.84 12.22
6 5.76 6.75 4.94 11.21
5 4.97 5.74 3.87 10.31
4 4.07 4.52 3.02 9.34
3 2.88 3.23 1.71 8.01
2 1.84 2.24 0.53 6.96
1 0.75 1.17 -0.57 5.73
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Channel 5,785 MHz
HT-20 ‘n’ Mode, 6.5 MCS

Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)
19 17.92 18.97 17.07 23.54
18 17.02 17.8 16.11 22.51
17 15.97 16.96 15.00 21.41
16 15.11 15.92 13.93 20.46
15 14.14 14.96 12.89 19.38
14 13.01 13.87 11.91 18.47
13 12.22 12.96 10.75 17.53
12 10.99 11.92 10.02 16.57
HT-20 11 10.02 10.91 9.01 15.41
L de) 10 9.22 10.04 8.01 14.47
(‘" mo 9 8.72 9.61 7.92 14.21
8 7.73 8.55 6.81 13.21
7 6.72 7.55 5.75 12.16
6 5.72 6.76 4,72 11.15
5 5.02 5.74 3.81 10.21
4 4.05 4.75 2.96 9.28
3 2.79 3.42 1.74 8.06
2 1.81 2.12 0.54 6.95
1 0.74 1.32 -0.46 5.90

Channel 5,785 MHz
HT-40 ‘n’ Mode, 13.5 MCS

Configuration ART Tx 1 TXx 2 Tx 3 Aggregate
Power Measured Measured Measured Measured
Setting Pwr (dBm) Pwr (dBm) Pwr (dBm) Pwr (dBm)
19 17.82 19.06 17.21 23.43
18 16.96 18.11 16.15 22.57
17 15.92 16.75 14.96 21.46
16 14.84 15.8 14.05 20.27
15 13.91 14.93 12.75 19.27
14 12.83 13.92 11.75 18.29
13 12.05 12.89 10.91 17.37
12 11.15 12.00 9.86 16.45
11 10.02 11.03 9.07 15.40
. ',_|T_4g 10 9.13 10.21 8.16 14.49
(‘'n" mode) 9 8.45 9.22 7.26 13.61
8 8.05 8.74 7.11 13.32
7 7.01 7.92 6.12 12.36
6 6.11 7.00 5.17 11.43
5 5.15 6.14 4.26 10.52
4 4.42 5.26 3.34 9.61
3 3.45 4.22 2.51 8.61
2 2.35 3.10 1.42 7.47
1 1.47 2.02 0.35 6.30
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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 three 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:-

AP-ANT-1B

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

802.11b

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

802.11g

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 KEY:-
AP-ANT-1B
Legacy SE — Spurious Emission
a SE 5745 BE — Band-Edge

a SE 5785 PK - Peak Emission

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
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3.7.

Equipment Modifications

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

EUT Software Power Settings - Radiated Testing

Reduction in output power to meet band-edge requirements was required in certain
circumstances. When testing radiated spurious emissions the following matrix was
generated identifying the amended power settings. The matrix identifies whether the
reduction in power required bringing the EUT into compliance.

The last column amends the peak power measurements identified in Section 5.1.2

‘Peak Output Power’ as a result of the band-edge power reduction.

2310-2390MHz
ART Passing ART Amended Peak
Channel Power Power Data Rate Power(s) (dBm)
3 (2422 MHz) HT40 18 12 13.5 MCS +18.18
1 (2412 MHz) HT20 18 14.5 6.5 MCS +22.59
1 (2412 MHz) g 18 16 6 MBPS +23.14
1 (2412 MHz) b 19 19 1 MBPS No Change
2483.5-2500MHz
Channel ART Passing ART Data Rate
Power Power
9 (2452 MHz) HT40 18 11.5 13.5 MCS +17.83
1 (2412 MHz) HT20 18 14.5 6.5 MCS +22.91
1 (2412 MHz) g 18 15 6 MBPS +22.23
1 (2412 MHz) b 19 19 1 MBPS No Change
5350-5460MHz
Channel ART Passing ART Data Rate
Power Power
149 (5745 MH2z)
HT40 19 17 13.5 MCS +23.93
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3.8. Deviations from the Test Standard

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

program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements

The following table represents the list of measurements required under the FCC CFR47 Part

15.247 and Industry Canada RSS-210 and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition Result Test
Report
Section
15.247(a)(2) 6 dB and 2500 kHz Conducted | Complies 5.1.1
99 %
A8.2(1 .
@ Bandwidths
4.4
15.247(b)(3) Peak Output | Shall not exceed Conducted | Complies 5.1.2
15.31(e) Power 1w
A8.4(4) Voltage -
Variation Variation of
supply voltage
85 % -115 %
15.247(e) Peak Power Shall not be Conducted | Complies 5.1.3
A8.2 Spectral greater than
' Density +8 dBm in any
3 kHz band
15.247(i) Maximum Exposure to radio | Conducted | Complies 514
55 Permissible frequency energy
Exposure levels
15.247(d) Spurious The radiated Conducted | Complies 5.15
15.205 / Emissions emission in any
' (30MHz - 100 kHz of out-
15.209 26 GHz blg band shall be at
A8.5 and 30 MHz — least 20 dB below
the highest in-
40 GH
22 z2) band spectral
4.7 density
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List of Measurements (continued)
The following table represents the list of measurements required under the FCC CFR47 Part
15.247, Industry Canada RSS-210, and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition | Result Test
Report
Section
15.247(d) Radiated Restricted Bands | Radiated Complies 5.1.6
15.205 / Emissions
15.209
A8.5
2.2
2.6
4.7
Transmitter Emissions above Complies 5.1.6.1
Radiated 1 GHz
Spurious
Emissions
Radiated Band-edge Complies 5.1.6.2.
Band Edge results
Peak Emissions
Industry Receiver Emissions above Complies 5.1.6.3
Canada only Radiated 1 GHz
RSS-Gen Spurious
§4.8, §6 Emissions
15.205/ Radiated Emissions Radiated Complies 5.1.64
15.209 Spu_rio_us <1 GHz (30M-
Emissions 1 GHz)
2.2
15.207 AC Wireline Conducted Conducted Complies 5.1.7
Conducted Emissions
7.2.2
Emissions
150 kHz—-
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 3.7 Equipment Modifications highlights the equipment modifications that were required
to bring the product into compliance with the above test matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. 6dB and 99 % Bandwidth

FCC, Part 15 Subpart C §15.247(a)(2)
Industry Canada RSS-210 8A8.2
Industry Canada RSS-Gen 84.4

Test Procedure

The bandwidth at 6 dB and 99 % is measured with a spectrum analyzer connected to the
antenna terminal, while EUT is operating in transmission mode at the appropriate center
frequency.

Test Measurement Set up

Att'n

EUT 16dB Coupler | Spectrum
| I

Analvzer

Power Meter
and Sensor

Measurement set up for 6 dB and 99 % bandwidth test

Measurement Results for 6 dB & 99% Bandwidth

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

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Default, Maximum Power
Test s/w: ART
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Measurement Results for 6 dB Operational Bandwidth(s) Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

TABLE OF RESULTS —802.11b Legacy

Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
2,412 11.022 15.331
2,437 12.525 15.431
2,462 11.523 15.431

2,412 MHz 802.11b Legacy 6 dB and 99% Bandwidth

Max/Ref Lvli Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 1.17 dB VBW 300 kHz

10.1 dBm 11.02204409 MHz SWT 20 s Unit dBm
30.1 dB Offset vi1|[T1] 5_.08 dBm
2.40603808 GHz

Al [TI] 1.17 dB

11.02204409 MHZ

OP¥ 15.33066132 MHZz

V11 [T1] -4.70 dBm

2 2.40433467 GHz

D2 |10.779 dBm y

1 VT? [TL] —4_11 dBn

| D1 4.779 dBm r ¥ 2 11966533 GHz
1 NJ V2|[T1] 10.78 dBm

T 2
2.41154910 GHz
1 [l

s V| Y /-

L

F1

Center 2.412 GHz 5 MHz/ Span 50 MHz

Date: 17.FEB.2008 17:49:32
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Max/Re¥f Lvi

2,437 MHz 802.11b Legacy 6 dB and 99% Bandwidth
RBW 100 kHz RF Att 20 dB

Delta 1 [T1]

40 dBm 0.65 dB VBW 300 kHz
10.1 dBm 12.52505010 MHz SWT 20 s Unit dBm
40
30.1 dB Offset vi [T1] 4.32 dBn
2.43053707 GHz
30 Al[TTII 65 dB
12.52505010 MHZ
20 OP¥ 15.43086172 MHZ
VTl [T1] -5.95 dBm
2.42933467 GHz
10 D2 10_373 dBm

D1 4_.373 dBm

2
v
fUM$MM . vTZ [T1] -4_.68 dBn
J1 244476553 GHZ|

| V2|[T1] 10.37 dBm

U 2.43955511 GHz

-10

-20

-30

-40

A

-50
F2
F1
-60
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 17_.FEB.2008 17:56:39
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2,462 MHz 802.11b Legacy 6 dB and 99% Bandwidth

Max/Ref Lvl Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 2.09 dB VBW 300 kHz
10.1 dBm 11.52304609 MHz SWT 20 s unit dBm
40
30.1 dB Offset vi [T1] 4.59 dBn
2.45553707 GHZz
30 ALl[ITIT 2.090 dB
11.52304609 MHZ
20 OPE 15.43086172 MHZ
VT1 [T1] -5.38 dBn
2 2.45423447 GHZz
10 D2 110_161 Bm Av4
[ ﬁ“*“udﬁ VTZ LT1] —§_31 dBn
| D1 4.161 dBm Y b 2.46966533 GHz
o M, v2lrT1) 10.16 dBn
V 2.46004609 GHZz
_10 [
-20 -
30 | /‘“hh“’u.l / \1 1
_40AhﬂkmjnUfW”me WA i
-50
A2
F1
-60
Center 2.462 GHz 5 MHz/ Span 50 MHz
Date: 17.FEB.2008 17:58:25
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TABLE OF RESULTS —-802.11g Legacy

Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
2,412 16.333 16.633
2,437 16.333 16.633
2,462 16.333 16.633

2,412 MHz 802.11g Legacy 6 dB and 99% Bandwidth

Max/Ref Lvli Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.28 dB VBW 300 kHz
10.1 dBm 16.33266533 MHz SWT 20 s unit dBm
4
30.1 dB Offset |vl [T1] 3.50 dBm
2.40383367 GHz
3 AI[LTII 28 dB
16.33266533 MHZz
> OPH 16.63326653 MHz
VT1 [T1] Q.69 dBm
A 2.40373347 GHz
1 D2 [8.674 dpm 7 T2 1] 152 dBn
_éﬂ$LJkaﬁw&ﬁ t 2.42036673 GHz
I D1 2.674 dBm
¥ | [T1] §.67 dBm
2.41706012 GHz
-1 \
wv
-30 mWAhWhVM
-4
-5
F2
F1
-60|
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 17.FEB.2008 17:47:52
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2,437 MHz 802.11g Legacy 6 dB and 99% Bandwidth

Max/Ref LvI Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.45 dB VBW 300 kHz
10.1 dBm 16.33266533 MHz SWT 20 s unit dBm
4
30.1 dB Offset lvl [T11 3.37 dBn
2.42883367 GHz
3 PR 45 dB
16.33266533 MHz
5 OPH 16.63326653 MHz
VT1 [T1] Q.57 dBm
2.42873347 GHz
1 D2 [6.211 dBm = TZ [T1] —1-96 dB
_éﬁuthﬂviwkﬂ 't 2.44536673 GHz
D1 2-311 dBm [T11 g.21 dBn

2.43958511 GHz

-3
-4
-5
F2
F1
-60
Center 2.437 GHz 5 MHz/ Span 50 MHz
Date: 17_.FEB.2008 17:54:25
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2,462 MHz 802.11g Legacy 6 dB and 99% Bandwidth

Max/Ref LvI Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 1.34 dB VBW 300 kHz
10.1 dBm 16.33266533 MHz SWT 20 s unit dBm
4
30.1 dB Offset lvl [T11 3.26 dBn
2.45383367 GHz
3 PR 1-34 dB
16.33266533 MHz
5 OPEH 16.63326653 MHz
VT1 [T1] 0.68 dBm
5 2.45373347 GHz
1 D2 8_682 d m AV4 LT_ [T'I] 85 dB
|01 > des aem .iﬂwkﬂkJu$mkwvde%ku I\ 2.47036673 GHz
v o | [T1] 8.68 dBn]

2.464589511 GHz

-3
-4
-5

F2

F1
-60
Center 2.462 GHz 5 MHz/ Span 50 MHz
Date: 17_.FEB.2008 18:01:28
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TABLE OF RESULTS —802.11a - Legacy

Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
5,745 16.333 16.934
5,785 16.333 16.633
5,825 16.333 16.633

5,745 MHz 802.11a Legacy 6 dB and 99% Bandwidth

Max/Ref LvI Delta 1 [T1] RBW 100 kHz  RF Att 20 dB
40 dBm 0.00 dB VBW 300 kHz
12.1 dBm 16.33266533 MHz SWT 20 s unit dBm
40
32.1 dB Offset vYi|[T1] 2.70 dBn
5.73683367 GHz
30 FERE REN ~00 dB
16.33266533 MHz
20 OPE 16.93386774 MHZ
VT1 [T1] -5.45 dBm
5.73653307 GHZ
10 b7 [8.496 dBm g . —4 62 dB
1 2 dos B iMWijJ"*WLW hﬂuki 5_75346693 GHZ
ol - " | 2[[11] 8.50 dBn]
il 12 5.74374749 GHz

y Y

WM

st -

-40
-50
F2
F1
-60
Center 5.745 GHz 5 MHz/ Span 50 MHz
Date: 17_.FEB.2008 19:46:17
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5,785 MHz 802.11a Legacy 6 dB and 99% Bandwidth

Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.19 dB VBW 300 kHz
12.1 dBm 16.33266533 MHz SWT 20 s unit dBm
40
32.1 dB Offset Yi|[T1] 1.35 dBm
5.77683367 GHZ
30 Al TTI] 19 dB
16.33266533 MHz
20 OPH 16.63326653 MHz
VT1 [T1] -1.32 dBm
5.77673347 GHZ
10 2 TP [TI —2.28 dBn
D2 |6.835 dBm v p LT1] 1
1 1 5.79336673 GHZ
o=D1 0.835 dBm 1 | 21 [T1] 6-83 dBn]
K 5.77873747 GHz
/ \
20 Wi ,
_SOM "\A\M
~40
-50
F2
F1
-60
Center 5.785 GHz 5 MHz/ Span 50 MHz
Date: 17_FEB.2008 19:50:40

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:

To:

Serial #:
Issue Date:
Page:

651-XX 802.11a/b/g/n Wireless Controller
FCC 47 CFR Part 15.247 & IC RSS-210
ARUB28-A2 Rev A

15th May 2009

35 of 199

5,825 MHz 802.11a Legacy 6 dB and 99% Bandwidth

Max/Ref Lvli Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.41 dB VBW 300 kHz
12_.1 dBm 16.33266533 MHz SWT 20 s unit dBm
Al
32.1 B Offset |vl [T11 1.14 dBm
5.81683367 GHz
3 AI[LTII 4T dB
1633266533 MHz
2 OPH 16.63326653 MHz
VT1 [T1] -1.20 dBm
5.81673347 GHz
1 2 T2 [TI —2.96 dB
D2 |6.932 dBm v F LT11 i il
1) k LLJMﬁ\ L 5.83336673 GHz
' D1 0.932 dBm \ 72| [T1] 6-93dBn
( 5.82755511 GHz
-1
” W
) dﬂbﬂ»ﬂﬂﬁdﬂuuww
-4
-5
F2
F1
-6
Center 5.825 GHz 5 MHz/ Span 50 MHz
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TABLE OF RESULTS - 802.11n HT-20
Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
2,412 17.134 18.036
2,437 17.034 17.836
2,462 17.034 17.836
2,412 MHz 802.11n HT-20 6 dB and 99% Bandwidth
Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.39 dB VBW 300 kHz
10.1 dBm 17.13426854 MHz SWT 20 s unit dBm
40
30.1 dB Offset Y1|[T1] 4.10 dBn
2.40323246 GHz
% ALLTI] -39 dB
17.13426854 MHZ
20 DPH 18.03607214 MHZ
Y11 [T1] -2.88 dBm
2 2.40303206 GHz
10 B29-553 B - Y PTE LTI —=—5>—g8
| D1 3.553 dBm y 2.42106814 GHZz
o b YI2|[T1] 9.55 dBn
JKZ 2.41455511 GHz
-10 ,, M
. i M
-30 M“U
-40
=50
F2
F1
-60
Center 2.412 GHz 5 MHz/ Span 50 MHz
Date: 17.FEB.2008 17:50:52

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

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




Title: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 37 of 199

2,437 MHz 802.11n HT-20 6 dB and 99% Bandwidth

Max/Re¥f Lvli Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.43 dB VBW 300 kHz
10.1 dBm 17.03406814 MHz SWT 20 s unit dBm
40
30.1 dB Offset \ &1 [T1] 4_51 dBn
2.42853307 GHZz
30 ATTTII Q.43 dB

20

17.03406814 MHz
7.83567134 MHz

o
0
m
[

YT1 [T1] 0.84 dBn
2.42813226 GHZz

10

2
o Z
1 W LI‘- | LN | =g .Z2Z apIr
L4wl' 2.44596794 GHZ
| D1 3.598 dBm W \ ﬁé

v
N
[
q
@
P
a
9

[T1] 9.60 dBnm

-10

2.43574749 GHz

-20

-30

—
3

M
» “,

&
=7

-40
-50
F2
F1
-60
Center 2.437 GHz 5 MHz/ Span 50 MHz
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2,462 MHz 802.11n HT-20 6 dB and 99% Bandwidth

Max/Ref Lvl Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.57 dB VBW 300 kHz
10.1 dBm 17.03406814 MHz SWT 20 s uUnit dBm
40
30.1 dB Offset \ &1 [T1] 4.71 dBn
2.45353307 GHz
30 AT(TTII Q.57 dB
17.03406814 MHZ
20 OPF 17.83567134 MHZ
YT1 [T1] Q.46 dBn
2 2.45313226 GHz
10 P29 744—eBm v
- 1 LI" [TT] 0.62 dBn
| D1 3.744 dBm » LAWAW?% 2.47096794 GHz
o Y2 | [T1] 9.74 dBn
2.46455511 GHz
-10
r N
20 waMVﬁAMﬂNmMJﬂ mhﬁMHﬂp.
SOMMM W,
-40
-50
F2
F1
-60
Center 2.462 GHz 5 MHz/ Span 50 MHz
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TABLE OF RESULTS —802.11n - HT-20
Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
5,745 17.034 18.036
5,785 17.535 17.836
5,825 17.134 17.836
5,745 MHz 802.11n HT-20 6 dB and 99% Bandwidth
Max/Ref Lvl Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.07 dB VBW 300 kHz
12.1 dBm 17.03406814 MHz SWT 20 s unit dBm
0
4 32.1 dB Offset Y1|[T1] 3.46 dBn
5.73653307 GHz
30 ATTTII —0-.07 dB
17.03406814 MHZ
20 QPH 18.03607]214 MHz
Y11 [T1] -6.46 dBm
5 5.73593186 GHz
10
D2 [8.527 dBm Y MNT [T1] -1 .21 dB
1 1
o e ’NJW—U\ L‘J\J« 5.75396794 GHz
o J | [T1] 8.53 dBn
7;] K 5.74755511 GHz
-10 /‘.. \\4
20 WA] I
_30M "
-40
-50
F2
Fi
-60
Center 5.745 GHz 5 MHz/ Span 50 MHz
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5,785 MHz 802.11n HT-20 6 dB and 99% Bandwidth

Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.02 dB VBW 300 kHz
12.1 dBm 17 .53507014 MHz SWT 20 s unit dBm
40
32.1 dB Offset v1|[T1] 1.16 dBm
5.77623246 GHz
30 AT TTII ~0Z dB
17.53507014 MHZ
20 QPF 17.83567134 MHZ
VTl [T1] -1.12 dBm
5.77613226 GHz
10 2 T2 [TI] —2-06 dB
D2 |7.311 dBm A4 u -
1 L)glmhﬁ 1 5.79396794 GHz
oD1 1.311 dBm | 2| [T1] 7—31—dBn
( 5.78755511 GHz
-10 J \
B MM*’WC
-40
-50
F2
F1
-60
Center 5.785 GHz 5 MHz/ Span 50 MHz
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5,825 MHz 802.11n HT-20 6 dB and 99% Bandwidth

Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.10 dB VBW 300 kHz
12.1 dBm 17.13426854 MHz SWT 20 s unit dBm
40
32.1 dB Offset Y1|[T1] 1.42 dBm
5.81643287 GHz
30 AT(TTII ~0-.10 dB
17.13426854 MHZ
20 OPH 17.83567134 MHZ
VT1 [T1] -1.90 dBm
5.81613226 GHz
10 2 VTP [TI —1-73 dBn
D2 |6.816 dBm Yy p LT1] -
'LF IﬂﬂJAAMi\ 1 5.83396794 GHz
o=D1 0.816 dBm T, ! 1 6.-82 dBn
l 5.82755511 GHz
-10 / \
-20 Mk// \41.
= M‘“
-40
-50
F2
F1
-60
Center 5.825 GHz 5 MHz/ Span 50 MHz
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TABLE OF RESULTS — 802.11N HT-40
Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
2,422 36.273 36.273
2,437 36.273 36.273
2,452 36.273 36.273
2,422 MHz 802.11n HT-40 6 dB and 99% Bandwidth
Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.16 dB VBW 300 kHz
10.1 dBm 36.27254509 MHz SWT 20 s unit dBm
40
30.1 dB Offset v |[T1] —0.63 dBn
2.40386373 GHz
% AL|LTI] -16 dB
36.27254509 MHz
20 OPH 36.27254509 MHz
vVirs [Ti] -0.63 dBm
2.40386373 GHZz
10 v2 o N | -Q-47 dBn
D2 |4.088 dBm A/ 2.44013627 GHZ
0 A‘_ el J\um |l [T1] 4.09 dBnm
—D1 -1.912 dBm 3 2.43953507 GHZ
-10
-20 |
-30 |
-40
=50
F2
F1
-60
Center 2.422 GHz 10 MHz/ Span 100 MHz
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2,437 MHz 802.11n HT-40 6 dB and 99% Bandwidth

Max/Ref Lvli Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.06 dB VBW 300 kHz
10.1 dBm 36.27254509 MHz SWT 20 s Unit dBm
40
30.1 dB Offset \4il [T1] ~0.69 dBn
2.41886373 GHz
30 AL TTII -06 dB
36.27254509 MHz
20 OPF 36.27254509 MHz
Vi1 [ri] -0.69 dBn
2.41886373 GHz
10 > VTP TTI] —0-.63 dBn
D2 |4.007 dBm \"4 2.45513627 GHZ
o | L Il VLUA/@ [T1] 4.01 dBn
—D1 -1./993 dBm 242949497 GHZ
-10
=20 1
3OMM‘»\ M
-40
-50
F2
F1
-60
Center 2.437 GHz 10 MHz/ Span 100 MHz
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2,452 MHz 802.11n HT-40 6 dB and 99% Bandwidth

Max/Ref Lvl Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.65 dB VBW 300 kHz
10.1 dBm 36.27254509 MHz SWT 20 s unit dBm
40
30.1 dB Offset Vi |[T1] —0.28 dBn
2.43386373 GHZz
30 AL TTII —0.65 dB
36.27254509 MHz
20 OPH 36.27254509 MHZ
Vi1 [ri] -0.28 dBn
2.43386373 GHZz
10 5 VTP TTI] —0-.94 dBn
D2 |4.481 dBm Av4 247013627 GH=z
I I W‘LLMW.\ L) | LUAeE2] r1a 4.48 dBn
—| —-1. m
h 2.44448497 GHZz
-10
-20
-30 i Mr ﬁwu
-40
-50
F2
F1
-60
Center 2.452 GHz 10 MHz/ Span 100 MHz
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TABLE OF RESULTS —802.11n - HT-40
Center Frequency 6 dB Bandwidth 99% BW
(MH2) (MH2) (MH2)
5,745 36.273 36.673
5,785 36.273 36.473
5,825 36.273 36.473
5,745 MHz 802.11n HT-40 6 dB and 99% Bandwidth
Max/Ref Lvl Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm -0.99 dB VBW 300 kHz
12.1 dBm 36.27254509 MHz SWT 20 s unit dBm
40
32.1 dB Offset \4il [T1] 0.50 dBn
5.72686373 GHz
30 AL TTII —0-.99 dB
36.27254509 MHZ
20 OP¥H 36.67334669 MHZ
viryr [raj -2.56 dBmn
5.72666333 GHZ
10 > VTP ITI] —2.58 dBn
D2 |5.269 dBm J\“UJ\ Y 5.76333667 GHz

O—=—p1t—=073tdBm

-10

w [T1] 5.27 dBn
5.73748497 GHz

L

-40
-50
F2
F1
-60
Center 5.745 GHz 10 MHz/ Span 100 MHz
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5,785 MHz 802.11n HT-40 6 dB and 99% Bandwidth

Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.07 dB VBW 300 kHz
12.1 dBm 36.27254509 MHz SWT 20 s Unit dBm
40
32.1 dB Offset v |[T1] -1.18 dBm
5.76686373 GHz
30 AL TTII ~07 dB
36.27254509 MHz
20 OPF 36.47294589 MHz
vVirs [Ti] -1.18 dBm
5.76686373 GHz
10 Ve [TI] —3.10 dBn
2
D2 |13.935 dBm v 5.80333667 GHZz
o JJ}AAlW 'Jl L 2| [T1] 3.93 dBn]
—Db1 -2.065 dBm 5.77748497 GHAz
-10
-20 MmefJ
3Oduuﬂj¢yﬂ¢Mﬂth Awbwhkﬂhth\v
-40
-50
F2
F1
-60
Center 5.785 GHz 10 MHz/ Span 100 MHz
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5,825 MHz 802.11n HT-40 6 dB and 99% Bandwidth

Max/Ref Lvi Delta 1 [T1] RBW 100 kHz RF Att 20 dB
40 dBm 0.28 dB VBW 300 kHz
12.1 dBm 36.27254509 MHz SWT 20 s unit dBm
40
32.1 dB Offset v |[T1] —1.93 dBn
5.80686373 GHZ
30 AL TTII 28 dB
36.27254509 MHz
20 OPH 36.27254509 MHz
vVirs [Ti] -1.93 dBm
5.80686373 GHz
10 Ve [TI] —1.65 dBn
2
0o |3 213 dBm 2 5.84313627 GHz
0 E&l}xkj i &lAlA JLLLL, [T1] 3.21 dBn
- D1 -2.787 dBn) “ﬁu 5-B1748497 GHz
-10
b w
_30 ] AM‘
-40
-50
F2
Fi
-60)
Center 5.825 GHz 10 MHz/ Span 100 MHz
Date: 17.FEB.2008 20:00:37

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 48 of 199

Specification

Limits

§15.247 (a)(2) & RSS-210 §A8.2(1)
The minimum 6 dB bandwidth shall be at least 500 kHz.

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

6 dB Bandwidth Where indicated, the 6 dB bandwidth is measured at
the points when the spectral density of the signal is 6 dB down from the in —band spectral
density of the modulated signal, with the transmitter modulated by a representative signal.

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117

instruction WI-03 ‘Measurement of RF

Spectrum Mask’
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5.1.2. Peak Output Power

FCC, Part 15 Subpart C 815.247(b)(3), 815.31(e)

Industry Canada RSS-210 8A8.4(4)

Test Procedure

The transmitter terminal of EUT was connected to the input of the spectrum analyzer set to
measure peak power. The resolution filter bandwidth was set to 6 dB, peak detector selected
and the analyzer built-in power function was used to measure peak power over the 99 %

bandwidth.

Test Measurement Set up

EUT

16dB Coupler

Att'n

[ | Spectrum
| I |
Analvzer

Power Meter
and Sensor

Measurement set up for Transmitter Peak Output Power

Ambient conditions.

Temperature: 17 to 23 °C

Relative humidity: 31 to 57 %

b/g (2.4 GHz) Maximum Antenna Gain = AP-ANT-1B, +3.8 dBi
a (5.8 GHz) Maximum Antenna Gain = AP-ANT-1B, +5.8 dBi

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

Pressure: 999 to 1012 mbar

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

Antenna Type Gain Antenna Power Max. Allowable | Maximum
(dBi) Gain Reduction | Conducted Peak EIRP
>6dBi (dB) Power (dBm) (dBm)
(dB)
(2.4 GHz) AP-ANT-1B | +3.8 No 0 +30 +36
(5.8 GHz) AP-ANT-1B | +5.8 No 0 +30 +36

Radio Parameters
Duty Cycle: 100%

Output: Modulated Carrier

Power: Maximum Default Power
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TABLE OF RESULTS —802.11b — Legacy
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (3.8 dBi
(MH2z) Bandwidth (dBm) (dBm) Antenna
(MHz) Gain)
2,412 19 15.331 +19.05 +22.50 +26.3
2,437 19 15.431 +18.79 +22.04 +25.8
2,462 19 15.431 +19.01 +22.47 +26.3
2,412 MHz 802.11b - Peak Power (dBm)
Max/Ref LvIi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 13.83 dBm VBW 1 MHz
10.1 dBm 2.41094790 GHz SWT 5 ms unit dBm
%9 30.1 dB Offset Vi1 |[T1] 13.83 dBn
30 2.41094790 GHz
CH |PWR 22.50 dBm|
CH |BW 15.43100000 MHZ
20
1
v g M\\
0 // \
-10
-30
-40
-50
co
co
62 i
Center 2.412 GHz 3 MHz/ Span 30 MHz
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2,437 MHz 802.11b - Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 12.75 dBm VBW 1 MHz
10.1 dBm 2.43552705 GHz SWT 5 ms unit dBm
38
30.1 dB Offset V1|[T1] 12.75 dBn
30 2.43552705 GHz
CH |PWR 22.04 dBm
CH |BW 15.43100000 MHz
20
1
10 /ﬂ/_!\r\/_m\f\
/_/ \
0 / \\
) /
=0 M
-40
-50
Cco
cO
|
-62 [
Center 2.437 GHz 3 MHz/ Span 30 MHz
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2,462 MHz 802.11b - Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 13.34 dBm VBW 1 MHz
10.1 dBm 2.46353307 GHz SWT 5 ms unit dBm
38
30.1 dB Offset v1|[T1] 13.34 dBn
30 2.46353307 GHz
CH |PWR 22.47 dBm
CH |BW 15.33100000 MHz
20
1
AT
10 /-/f‘”/v\ Jx\
0 / \
/ \
i \/ \r
-30
-40
-50
CO
Cco
|
-62 [
Center 2.462 GHz 3 MHz/ Span 30 MHz
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TABLE OF RESULTS — 802.11g — Legacy
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (3.8 dBi
(MH2z) Bandwidth (dBm) (dBm) Antenna
(MH2) Gain)
2,412 18 16.333 +18.11 +25.14 +28.9
2,437 18 16.333 +17.80 +25.13 +28.9
2,462 18 16.333 +17.99 +25.23 +29.0
2,412 MHz 802.11g Legacy - Peak Power (dBm)
Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 15.35 dBm VBW 1 MHz
10.1 dBm 2.41521643 GHz SWT 5 ms unit dBm
38
30.1 dB Offset v1|[T1] 15.35 dBn
30 2.41521643 GHz
CH |PWR 25.14 dBm
CH |BW 16.63300000 MHZ]
20 1
A MWM‘WWMWM
10

10 W}W»
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2,437 MHz 802.11g Legacy - Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 15.49 dBm VBW 1 MHz
10.1 dBm 2.43955511 GHz SWT 5 ms unit dBm
38
30.1 dB Offset vi1|[T1] 15.49 dBn
30 2.43955511 GHz
CH |PWR 25.13 dBm
CH |BW 16 .63300000 MHz
20
1
W\JW b Vt APy
10 %\‘
o ¥ )
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2,462 MHz 802.11g Legacy - Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 15.62 dBm VBW 1 MHz

10.1 dBm 2.45950501 GHz SWT 5 ms unit dBm

38
30.1 dB Offset vi1|[T1] 15.62 dBn
30 2.45950501 GHz
CH |PWR 25.23 dBm
CH |BW 16 .63300000 MHz

20

1
10
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TABLE OF RESULTS —802.11a — Legacy

Maximum Conducted Power

Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (5.8 dBi
(MHz) Bandwidth (dBm) (dBm) Antenna
(MHZz) Gain)
5,745 19 16.934 +18.76 +25.23 +31.0
5,785 19 16.633 +17.61 +24.36 +30.2
5,825 19 16.633 +16.97 +24.07 +29.9

5,745 MHz 802.11a Legacy Peak Power (dBm)

Max/Re¥f LvlI Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 15.29 dBm VBW 1 MHz
12.1 dBm 5.74376754 GHz SWT 5 ms unit dBm
Al
32.1 dB Offset V1 [T1] 15.29 dBm
5.74376754 GHz
3 CHPWR 25.23 dBm
CH |BW 16 .93400000 MHz
2
1
AJWNJVW\MW“dLW~\&Nvfﬁum
. Pty "VJ\’MMM\

-4

co
Cco

Center 5.745 GHz 3 MHz/ Span 30 MHz
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5,785 MHz 802.11a Legacy Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 14.16 dBm VBW 1 MHz
12.1 dBm 5.78905812 GHz SWT 5 ms unit dBm
40
32.1 dB Offset v1|[T1] 14.16 dBm
5.78905812 GHz
30 CHPWR 2436 dBm
CH (BW 16.63300000 MHZ|
20|
1
10 JM [ %M‘\

-10 U

-20
-30
-40
-50
(ef6]
CO
-60|
Center 5.785 GHz 3 MHz/ Span 30 MHz
Date: 19.FEB.2009 15:38:00

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 58 of 199

5,825 MHz 802.11a Legacy Peak Power (dBm)

Max/Ref LvIi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 14.41 dBm VBW 1 MHz

12.1 dBm 5.82779559 GHz SWT 5 ms Unit dBm

40,
32.1 dB Offset vi [T1] 14 .41 dBn
5.82779559 GHz
30 CHPWR 2407 dBm
CH |BW 16 .63300000 MHz
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TABLE OF RESULTS —802.11n — HT-20
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (3.8 dBi
(MH2z) Bandwidth (dBm) (dBm) Antenna
(MH2) Gain)
2,412 19 18.036 +19.05 +26.09 +29.9
2,437 19 17.836 +18.74 +26.21 +30.0
2,462 19 17.836 +18.92 +26.41 +30.2
2,412 MHz 802.11n HT-20 Peak Power (dBm)
Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 15.85 dBm VBW 1 MHz
10.1 dBm 2.41599800 GHz SWT 5 ms unit dBm
38
30.1 dB OffS#t v1|[T1] 15.85 dBn
30 2.41599800 GHz
CH |PWR 26.09 dBm|
CH |BW 18.03600000 MHZ]
20 1
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2,437 MHz 802.11n HT-20 Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 16.05 dBm VBW 1 MHz
10.1 dBm 2.43294188 GHz SWT 5 ms unit dBm
38
30.1 dB Offset vi1|[T1] 16.05 dBn
30 2.43294188 GHz
CH |PWR 26.21 dBm
CH |BW 17 .83600000 MHz
20 T
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2,462 MHz 802.11n HT-20 Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 16.33 dBm VBW 1 MHz
10.1 dBm 2.45896393 GHz SWT 5 ms unit dBm
38
30.1 dB Offset vi1|[T1] 16.33 dBnf
30 2.45896393 GHz
CH |PWR 26.41 dBm
CH |BW 17 .83600000 MHz
20
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TABLE OF RESULTS —802.11n — HT-20
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (5.8 dBi
(MHz) Bandwidth (dBm) (dBm) Antenna
(MHZz) Gain)
5,745 19 18.036 +18.72 +25.47 +31.3
5,785 19 17.836 +17.52 +24.59 +30.4
5,825 19 17.836 +16.89 +24.02 +29.8
5,745 MHz 802.11n HT-20 Peak Power (dBm)
Max/Re¥ Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 15.25 dBm VBW 1 MHz
12.1 dBm 5.74220441 GHz SWT 5 ms unit dBm
4 32.1 dB Offset vq [T1] _25 dBn
5.74220441 GHZ
3 CHPWR ~Z7 dBn
CH |BW 18 _.03600000 MHZ
2
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Date:

19_FEB.2009

5.745 GHz

3 MHz/
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Span 30 MHz
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5,785 MHz 802.11n HT-20 Peak Power (dBm)

Max/Ref LvIi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 14_.13 dBm VBW 1 MHz
12.1 dBm 5.78821643 GHz SWT 5 ms unit dBm
40
32.1 dB Offséet vi [T1] 14 .13 dBn
5.78821643 GHz
30 CHPWR 2459 dBm
CH |BW 17 .83600000 MHz
20
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5,825 MHz 802.11n HT-20 Peak Power (dBm)

Max/Ref LvIi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 14_.60 dBm VBW 1 MHz
12.1 dBm 5.82478958 GHz SWT 5 ms unit dBm
40
32.1 dB Offset v1|[T1] 14_.60 dBn
5.82478958 GHz
30 CHPWR 24-02 dBm
CH |BW 17 .83600000 MHz
20
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TABLE OF RESULTS —802.11n — HT-40
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (3.8 dBi
(MHz) Bandwidth (dBm) (dBm) Antenna
(MHz) Gain)
2,422 18 36.273 +16.84 +24.18 +28.0
2,437 18 36.273 +16.47 +24.03 +27.8
2,452 18 36.273 +16.66 +24.33 +28.1
2,422 MHz 802.11n HT-40 Peak Power (dBm)
Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 11.57 dBm VBW 1 MHz
10.1 dBm 2.43547695 GHz SWT 5 ms unit dBm
38
30.1 Offset vi1|[T1] 11.57 dBn
CH |PWR 24.18 dBm
CH |BW 36.27800000 MHZ
20
1
10 1 Y
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Date:
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2,437 MHz 802.11n HT-40 Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 10.52 dBm VBW 1 MHz
10.1 dBm 2.44516633 GHz SWT 5 ms unit dBm
38
30.1 dB |Offset vi1|[T1] 10.52 dBn
30 2.44516633 GHz
CH |PWR 24 .03 dBm
CH |BW 36.278300000 MHZ|
20
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2,452 MHz 802.11n HT-40 Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
38 dBm 11.01 dBm VBW 1 MHz
10.1 dBm 2.44804208 GHz SWT 5 ms unit dBm
38
30.1 dB |OfFfset vi1|[T1] 11.01 dBn
30 2.44804208 GHz
CH |PWR 24 .33 dBm
CH |BW 36.27300000 MHZ|
20
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TABLE OF RESULTS - 802.11n — HT-40
Maximum Conducted Power
Center Software 99% Average Peak EIRP (dBm)
Frequency Setting Measurement Power Power (5.8 dBi
(MHz) Bandwidth (dBm) (dBm) Antenna
(MHZz) Gain)
5,745 18 36.673 +18.65 +25.93 +31.7
5,785 18 36.473 +17.60 +24.58 +30.4
5,825 18 36.473 +16.64 +24.02 +27.8
5,745 MHz 802.11n HT-40 Peak Power (dBm)
Max/Ref Lvli Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 13.26 dBm VBW 1 MHz
12.1 dBm 5.73202405 GHz SWT 5 ms unit dBm
* 32.1 dB |OFfset v [T1] 13.26 dBn
5.73202405 GHz
3 CHIPWR 25.93 dBm
CH |BW 36 .67300000 MHz
2
1
1 WMWM| WA ALl
/r AT A
[ \
-1 uAthFJ WMM”“
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-3
-4
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CcOo
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Center 5.745 GHz 5 MHz/ Span 50 MHz
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5,785 MHz 802.11a HT-40 Peak Power (dBm)

Max/Ref Lvi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 11.10 dBm VBW 1 MHz
12.1 dBm 5.78815631 GHz SWT 5 ms unit dBm
40
32.1 dB |Offset v1|[T1] 11.10 dBm
5.78815631 GHz
30 CHPWR 24.58 dBm
CH (BW 36.47300000 MHz
20|
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5,825 MHz 802.11a HT-40 Peak Power (dBm)

Max/Ref LvIi Marker 1 [T1] RBW 1 MHz RF Att 10 dB
40 dBm 10.90 dBm VBW 1 MHz
12.1 dBm 5.83256513 GHz SWT 5 ms unit dBm
40
32.1 dB|Offset v1|[T1] 10.90 dBni
5.83256513 GHZ
30 CHPWR 24-02 dBm
CH |BW 36.47300000 MHZ|
20
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Specification

Limits

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed
the following:
815.247 (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.

(i) 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.

815.31 (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.

§ RSS-210 A8.4(4) For systems employing digital modulation techniques operating in the
902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz bands the maximum peak conducted
power shall not exceed 1 watt.
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Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty

+1.33dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-01 ‘Measuring RF Output
Power’

0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.3. Peak Power Spectral Density

FCC, Part 15 Subpart C 815.247(e)
Industry Canada RSS-210 8A8.2

Test Procedure

The transmitter output was connected to a spectrum analyzer and the maximum level in a

3 kHz bandwidth was measured. A peak value was found over the full emission bandwidth
and the frequency span reduced to obtain enhanced resolution. Sweep time = span / 3 kHz
with video averaging turned off. The Peak Power Spectral Density is the highest level found
across the emission in a 3 kHz resolution bandwidth.

Test Measurement Set up

Att'n

EUT 16dB Coupler | Spectrum
| I

Analvzer

Power Meter
and Sensor

Measurement set up for Peak Power Spectral Density

Measurement Results for Peak Power Spectral Density

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

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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Peak Power Spectral Density
TABLE OF RESULTS - 802.11b
Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MH2z) (MH2z)
2,412 2411.22345 -3.64 +8 -11.64
2,437 2436.50200 -4.03 +8 -12.03
2,462 2464.00301 -4.04 +8 -12.04
2,412 MHz 802.11b - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -3.64 dBm VBW 10 KkHz
10.1 dBm 2.41122345 GHz SWT 350 s unit dBm
% 30.1 dB Offset
20
10
I-D1 8 dBm
0 T

-10

-20

-30

-40

-50

-60

-70|

Center 2.411008016 GHz 100 kHz/ Span 1 MHz

Date: 18_FEB.2009 15:40:21
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30,

2,437 MHz 802.11b - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB

30 dBm -4_.03 dBm VBW 10 kHz
10.1 dBm 2.43650200 GHz SWT 350 s unit dBm

20

30.1 dB Offset

10

-D1 8 dBm

-10

-20

-30

-40

-50

-60

-70

Center 2.436068136 GHz 100 kHz/

Date: 18.FEB.2009 15:47:37

Span 1 MHz
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30

2,462 MHz 802.11b - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB

30 dBm -4.04 dBm VBW 10 kHz
10.1 dBm 2.46400301 GHz SWT 350 s unit dBm

20

30.1 dB Offset

10

D1 8 dBm

-10

-20

-30

-40

-50

-60

=70

Center 2.463533066 GHz 100 kHz/

Date: 18.FEB.2009 16:47:23

Span 1 MHz
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Peak Power Spectral Density
TABLE OF RESULTS - 802.11g Legacy
Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MH2z) (MH2z)
2,412 2412.34770 -6.43 +8 -14.43
2,437 2435.40782 -6.11 +8 -14.11
2,462 2460.40782 -5.46 +8 -13.46
2,412 MHz 802.11g Legacy - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -6.43 dBm VBW 10 kHz
10.1 dBm 2.41234770 GHz SWT 350 s unit dBm
% 30.1 dB Offset
20
10
I-D1 8 dBm
0
1
_10 AWW‘”\L\ ] S TN AV M M
o A AT BT, PVl
-20
-30
-40
-50
-60
=70
Center 2.412691383 GHz 100 kHz/ Span 1 MHz
Date: 18.FEB_.2009 15:16:17
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2,437 MHz 802.11g Legacy - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -6.11 dBm VBW 10 kHz
10.1 dBm 2.43540782 GHz SWT 350 s unit dBm
30
30.1 dB Offset
20
10
I-D1 8 dBm
0
v
-10 .IVM*’N\’ L L.MJ\A} Mw{; A AV.A\!\A‘J"W\MIHVAIA N .
ML VAV TP AV ATV B
-20
-30
-40
-50
-60
-70
Center 2.435406814 GHz 100 kHz/ Span 1 MHz
Date: 18_FEB.2009 16:04:25
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2,462 MHz 802.11g Legacy - Peak

Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -5.46 dBm VBW 10 kHz
10.1 dBm 2.46040782 GHz SWT 350 s unit dBm
30,
30.1 dB Offset
20
10
I-D1 8 dBm
0
1
T T N P W UTRATN i, TN 1 MM NN Ve
A AL YNy NPT W'VJANMPV MY W
-20
-30
-40
-50
-60
-70
Center 2.460226453 GHz 100 kHz/ Span 1 MHz
Date: 18_.FEB.2009 16:11:44
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TABLE OF RESULTS - 802.11a Legacy
Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MH2z) (MH2z)
5,745 5743.40782 -5.53 +8 -13.53
5,785 5785.61824 -6.86 +8 -14.86
5,825 5828.40581 -6.35 +8 -14.35
5,745 MHz 802.11a Legacy - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -5.53 dBm VBW 10 kHz
12.1 dBm 5.74340782 GHz SWT 350 s Unit dBm
3 32.1 dB Offset
2
1
D1 8 dBm
1
_10PMAL ke AU MAAL gt mM"W
M LSV AR M TV Ll PV
-2
-3
-4
-5
-6
-70|
Center 5.743046092 GHz 100 kHz/ Span 1 MHz

Date: 18.FEB.2009 17:35:45
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5,785 MHz 802.11a Legacy - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB

30 dBm -6.86 dBm VBW 10 kHz

12.1 dBm 5.78561824 GHz SWT 350 s unit dBm
3

32.1 dB Offset

2
1

D1 8 dBm

1

_10MJN " Mwuy\w&}\/w\ WMWMM;KUL
5 \N\WAJ’\ VVM
-3
-4
-5
-6
-70

Center 5.785150301 GHz 100 kHz/ Span 1 MHz

Date: 18_.FEB.2009 18:17:52
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5,825 MHz 802.11a Legacy - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -6.35 dBm VBW 10 kHz
12.1 dBm 5.82840581 GHz SWT 350 s unit dBm
3
32.1 dB Offset
2
1

D1 8 dBm

_10 .A% WVM,MN\/\&\.V,V. /AVMLMMJ\&.AL [y

-4

-70|

Center 5.828336673 GHz 100 kHz/ Span 1 MHz

Date: 18.FEB.2009 18:25:30
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Peak Power Spectral Density

TABLE OF RESULTS - 802.11n — HT-20

Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MHz) (MHz)
2,412 2414.50200 -5.73 +8 -13.73
2,437 2438.25351 -5.78 +8 -13.78
2,462 2459.50200 -5.51 +8 -13.51
2,412 MHz 802.11n HT-20 - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -5.73 dBm VBW 10 KkHz
10.1 dBm 2.41450200 GHz SWT 350 s unit dBm
% 30.1 dB Offset
20
10
D1 8 dBm
0
1
10 m«"\l"x‘*"w . AN, L Ay
gAY RN A
-20
-30
-40
-50
-60
-70
Center 2.414795591 GHz 100 kHz/ Span 1 MHz
Date: 18.FEB.2009 15:33:18
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2,437 MHz 802.11n HT-20 - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB

30 dBm -5.78 dBm VBW 10 kHz

10.1 dBm 2.43825351 GHz SWT 350 s unit dBm
30

30.1 dB Offset

20

10

-D1 8 dBm

-20

-30

-40

-50

-60

-70

Center 2.438593186 GHz 100 kHz/ Span 1 MHz

Date: 18.FEB.2009 15:57:18
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2,462 MHz 802.11n HT-20 - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -5.51 dBm VBW 10 kHz
10.1 dBm 2.45950200 GHz SWT 350 s unit dBm
30,
30.1 dB Offset
20
10
D1 8 dBm
0
1
_10!LA“,| #AMWM,{\J\ A AW 1““'}\1'\_\)1\ N &ﬂW"\MA-

-20

-30

-40

-50

-60

=70

Center 2.45944489 GHz 100 kHz/

Date: 18.FEB.2009 16:54:23

Span 1 MHz
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TABLE OF RESULTS —802.11n HT-20

Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)

(MH2z) (MH2z)

5,745 5747.50000 -6.22 +8 -14.22

5,785 5785.00301 -5.84 +8 -13.84

5,825 5823.12926 -7.29 +8 -15.29

5,745 MHz 802.11n HT-20 - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Attt 20 dB
30 dBm -6.22 dBm VBW 10 kHz
12.1 dBm 5.74750000 GHz SWT 350 s Unit dBm

3 32.1 dB Offset
2
1

-D1 8 dBm

1

19 WM'\MMA, P a ananters, OO N A

MAWNMN Ml Vv WA
-2
-3
-4
-5
-6
-70|

Center 5.747675351 GHz 100 kHz/ Span 1 MHz

Date: 18.FEB.2009 17:42:47
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5,785 MHz 802.11n HT-20 - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -5.84 dBm VBW 10 kHz
12_.1 dBm 5_.78500301 GHz SWT 350 s unit dBm
3
32.1 dB Offset
2
1
D1 8 dBm
1
1 M A AN ]
Wi A g Y \,,M
-2 ‘\A\‘\\"IMVA VAI\V”'”J
-3
-4
-5
-6
-70

Center 5.784729459 GHz

Date:

18.FEB.2009 17:49:58

100 kHz/

Span 1 MHz
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5,825 MHz 802.11n HT-20 - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -11.11 dBm VBW 10 kHz
12.1 dBm 5.81912725 GHz SWT 350 s unit dBm
3
32.1 dB Offset
2
1
D1 8 dBm
1
-1

-4

-70|

Center 5.818877756 GHz

Date: 18.FEB.2009 19:03:39

100 kHz/

Span 1 MHz
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Peak Power Spectral Density

TABLE OF RESULTS - 802.11n HT-40

Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)
(MHz) (MHz)
2,422 2415.12725 -8.58 +8 -16.58
2,437 2432.31162 -10.2 +8 -18.2
2,452 2446.75251 -8.21 +8 -16.21
2,422 MHz 802.11n HT-40 - Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -8.58 dBm VBW 10 KkHz
10.1 dBm 2.41512725 GHz SWT 350 s unit dBm
% 30.1 dB Offset
20
10

D1 8 dBm

4=

_mwww B I e e . S e

-20

-30

-40

-50

-60

-70

Center 2.414735471 GHz 100 kHz/ Span 1 MHz

Date: 18.FEB.2009 17:02:14
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2,437 MHz 802.11n HT-40 Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -10.20 dBm VBW 10 kHz
10.1 dBm 2.43231162 GHz SWT 350 s unit dBm
30
30.1 dB Offset
20
10
I-D1 8 dBm
0

-10

3
7
{
!
;

-20

-30

-40

-50

-60

-70

Center 2.432641283 GHz 100 kHz/

Date: 18.FEB.2009 17:09:49

Span 1 MHz
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2,452 MHz 802.11n HT-40 Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -8.21 dBm VBW 10 kHz
10.1 dBm 2.44675251 GHz SWT 350 s unit dBm
30
30.1 dB Offset
20
10
I-D1 8 dBm
0
1
-10 3 Y

-20

-30

-40

-50

-60

-70

Center 2.446639279 GHz 100 kHz/

Date: 18.FEB.2009 17:18:14

Span 1 MHz
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TABLE OF RESULTS - 802.11n HT-40

Center Peak PPSD (dBm) Limit Margin (dBm)
Frequency Frequency (dBm)

(MHZz) (MHZz)

5,745 5736.62826 -8.77 +8 -16.77

5,785 5779.75251 -9.61 +8 -17.61

5,825 5820.87675 -10.74 +8 -18.74

5,745 MHz 802.11n HT-40 Peak Power Spectral Density
Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Attt 20 dB
30 dBm -8.77 dBm VBW 10 kHz
12.1 dBm 5.73662826 GHz SWT 350 s Unit dBm

3 32.1 dB Offset
2
1

-D1 8 dBm

-70

Center 5.736132265 GHz

Date:

18.FEB.2009

100 kHz/ Span 1 MHz

18:40:08
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5,785 MHz 802.11n HT-40 - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -9.61 dBm VBW 10 kHz
12.1 dBm 5.77975251 GHz SWT 350 s unit dBm
3
32.1 dB Offset
2
1

D1 8 dBm

-4

-70|

Center 5.779739479 GHz

Date: 18.FEB.2009 18:54:45

100 kHz/

Span 1 MHz

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

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




Title:

To:

Serial #:
Issue Date:
Page:

651-XX 802.11a/b/g/n Wireless Controller
FCC 47 CFR Part 15.247 & IC RSS-210
ARUB28-A2 Rev A

15th May 2009

94 of 199

5,825 MHz 802.11n HT-40 - Peak Power Spectral Density

Max/Ref Lvi Marker 1 [T1] RBW 3 kHz RF Att 20 dB
30 dBm -10.74 dBm VBW 10 kHz
12.1 dBm 5.82087675 GHz SWT 350 s unit dBm
3
32.1 dB Offset
2

D1 8 dBm

-4

-70|

Center 5.820941884 GHz

Date: 18.FEB.2009 19:14:26

100 kHz/

Span 1 MHz
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Specification
Peak Power Spectral Density Limits

§15.247(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

RSS-210 8A8.2(2) The transmitter power spectral density (into the antenna) shall not be
greater than +8 dBm in any 3 kHz band during any time interval of continuous transmission
or over 1.0 second if the transmission exceeds 1.0 second duration.

Laboratory Measurement Uncertainty for Spectral Density

| Measurement uncertainty | +1.33dB |
Traceability
Method Test Equipment Used

_Measur.ements were madge per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-01 ‘Measuring RF

Output Power’
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5.1.4. Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.247(i)

Calculations for Maximum Permissible Exposure Levels
Power Density = Pd (mW/cm?) = EIRP/(4rd?)

EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

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

The Aruba 651-XX has three transmitters. The peak power in the table below is calculated by
assuming a worst case scenario where the three transmitters are operating simultaneously in
the same band. The Peak Power in mW is calculated by taking the maximum allowable
conducted power measured in each band and multiplying by 3.

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

. Peak Peak cellpuleizs Minimum
Freq. Antenna Numeric Safe .
. . Output Output . Separation
Band Gain Gain Distance @ :
(GH2) dBi) | (numeric) '(Ddoé"’rﬁ; F(’r%"\‘/’\f)r 1mW/cm? D'?é‘:]‘:‘)ce
Limit(cm)
2.4 3.8 2.4 +26.41 1313 15.9 20.0*
5.8 5.8 3.8 +25.93 1175 18.9 20.0*

*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

815.247(i) Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency levels in excess of
the Commission’s guidelines.

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

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

Laboratory Measurement Uncertainty for Power Measurements

| Measurement uncertainty | +1.33dB |
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5.1.5. Conducted Spurious Emissions

FCC, Part 15 Subpart C 815.247(d); 15.205; 15.209
Industry Canada RSS-210 8A8.5, §2.2
Industry Canada RSS-Gen 4.7

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.

Test Measurement Set up

Att'n
EUT —1 Spectrum
Analvzer

Band-edge measurement test configuration

Measurement Results of Conducted Spurious Emissions

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

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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Conducted Band-Edge Results
Measurements were performed 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 band-edge measurements provided below are drawn on each plot.

TABLE OF RESULTS - 802.11b — Legacy

Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)

(MHz) (MHz) fundamental) (dBm)

2,412 2,400 -10.20 -31.73 -21.53

2,462 2,483.5 -10.21 -47.18 -36.97

b - Conducted Spurious Emissions at the 2,400 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -31.73 dBm VBW 300 kHz
10.1 dBm 2.40000000 GHz SWT 20 s unit dBm
40
30.1 dB Offset vi [T1] -31.73 dBn

2.40000000 GHz

30 VoI TTI] —I1.06 dBn
2.40338677 GHz

20 V3| [T1] 9.85 dBn
2.40959118 GHz

3
10 Y
o MUF U IU‘“

-10—-b1——310-3152 dBr jﬂw %\

-20 /' \\

_30 W

_40 A

_50WVMMAﬂMnh¢¢MMbuumuWuvANﬂﬂN¢M&&ﬂJ\$j V

F1L
-60

Center 2.386 GHz

Date:

19.FEB.2009

7.2 MHz/

13:02:04

Span 72 MHz
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b - Conducted Spurious Emissions at the 2,483.5 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -47 .18 dBm VBW 300 kHz

10.1 dBm 2.48350000 GHz SWT 20 s unit dBm
40

30.1 dB Offset v1|[T1] _47_.18 dBn
2.48350000 GHZz|
30 Vo IITI] —12-54 dBn
2.47065731 GHZ
20 V3|[T1] 9.79 dBn

2.45946293 GHz

<KW

10

—2OM

)

-50
F1
-60) |
Center 2.501 GHz 9.8 MHz/ Span 98 MHz
Date: 19_.FEB.2009 13:19:10
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Conducted Band-Edge Results
TABLE OF RESULTS —802.11g Legacy
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)
(MHZz) (MHZz) fundamental) (dBm)
2,412 2,400 -12.399 -19.51 -7.1
2,462 2,483.5 -11.612 -30.89 -19.3

g Legacy - Conducted Spurious Emissions at the 2,400 MHz Band Edge

Max/Ref LvIi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -19.51 dBm VBW 300 kHz
10.1 dBm 2.40000000 GHz SWT 20 s unit dBm
40
30.1 dB Offset vi [T1] -19.51 dBm
2_.40000000 GHZz
30 VoITTI] —T2-35 dBn
2_.40309820 GHZz
20 V3l [Ti] 7.60_dBm
2.41334269 GHZz
10 3

o waw
j \

D1 -12.399 dBm

-20

-30 fo

-40

-50

-60

7.2 MHz/

Start 2.35 GHz Stop 2.422 GHz

Date: 19.FEB.2009 13:00:17
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g Legacy Conducted Spurious Emissions at the 2,483.5 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -30.89 dBm VBW 300 kHz
10.1 dBm 2.48350000 GHz SWT 20 s unit dBm

40

30.1 dB Offset v1|[T1] -30.89 dBm
2.48350000 GHZz
30 V2IITI] —12.55 dBn
2_.47105010 GHZz
20 V3|[T1] 8.39 dBn

2.46437275 GHz

10

et

- (D
10]LD1 —11.612 dim

y

-30 U
e \All“ ) \K\M’__
MAULAAAAAAAALA AR A AN AA RN
-50
F1

-60|

Start 2.452 GHz 9.8 MHz/ Stop 2.55 GHz

Date: 19_.FEB.2009 13:17:02
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TABLE OF RESULTS — 802.11a Legacy
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)

(MHZz) (MHZz) fundamental) (dBm)
5,745 5,725 -12.61 -29.67 -17.1
5,825 5,850 -13.20 -40.18 -27.0

a Legacy Conducted Spurious Emissions at the 5,725 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -29.67 dBm VBW 300 kHz
12.1 dBm 5.72500000 GHz SWT 20 s unit dBm
40
32.1 dB Offset v1|[T1] _29.67 dBm
5.72500000 GHz
30 VoIITT] —T4-00 dBn
5.73561122 GHz
20 V3|[T1] 7.39 dBn
5.74763527 GHz
10 e

PR My

-10
| b1 -14.61 dBm Z \\

-20

-30

-40

-50

-60

7.5 MHz/ Stop 5.755 GHz

Start 5.68 GHz

Date: 19.FEB.2009 13:38:19
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a Legacy - Conducted Spurious Emissions at the 5,850 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -40.18 dBm VBW 300 kHz
12.1 dBm 5.85000000 GHz SWT 20 s unit dBm

40

32.1 dB Offset v1|[T1] ~_40.18 dBm
5.85000000 GHz
30 Vo IITL] —13.30 dBn
5.83390782 GHz
20 V3|[T1] 6.80 dBn

5.82368737 GHz

| paf gy

%Dl -13.2 dBm

VW,.

—

-30 .\‘\w
- | %MMAmAMI\MWWMW
-50

=1
-60| |
Center 5.8575 GHz 8.5 MHz/ Span 85 MHz
Date: 19_.FEB.2009 13:59:16
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Conducted Band-Edge Results
TABLE OF RESULTS —802.11n HT-20
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)
(MHZz) (MHZz) fundamental) (dBm)
2,412 2,400 -11.198 -17.94 -6.7
2,462 2,483.5 -10.880 -27.42 -16.5

n HT-20 Conducted Spurious Emissions at the 2,400 MHz Band Edge

Max/Ref LvIi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -17.94 dBm VBW 300 kHz
10.1 dBm 2.40000000 GHz SWT 20 s unit dBm

40

30.1 dB Offset vi [T1] ~-17.94 dBm
2.40000000 GHz
30 VoI —T1-39 dBn
2.40237675 GHz
20 V3| [T1] 8.80 dBn

2.41464128 GHz

g

f JM“WW\

o

-10—p1 —11-798 dBm

-20 A
—40 MM
WWMAMW
_50
Fl
-60

7.2 MHz/ Span 72 MHz

Center 2.386 GHz

Date: 19.FEB.2009 12:57:16
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n HT-20 Conducted Spurious Emissions at the 2,483.5 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -27 .42 dBm VBW 300 kHz
10.1 dBm 2.48350000 GHz SWT 20 s unit dBm
40
30.1 dB Offset v1|[T1] _27.42 dBn
2.48350000 GHZz|
30 Vo IITI] —T1-89 dBn
2.47163928 GHZ
20 V3|[T1] 9.12 dBn
2.46437275 GHZzZ
3
10 ---
O M
10 2
- DI —-10.88 dB
-20 \\‘\‘J\N
i,
B \’L
-40| M
MWWWW
-50
F1
-60
Center 2.501 GHz 9.8 MHz/ Span 98 MHz
Date: 19.FEB.2009 13:21:50
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TABLE OF RESULTS —802.11n HT-20
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)

(MHZz) (MHZz) fundamental) (dBm)
5,745 5,725 -12.600 -27.57 -15.0
5,825 5,850 -13.202 -37.16 -24.0

n HT-20 Conducted Spurious Emissions at the 5,725 MHz Band Edge

Max/Ref LvIi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -27 .57 dBm VBW 300 kHz
12.1 dBm 5_.72500000 GHz SWT 20 s unit dBm
40
32.1 dB Offset vi1|[T1] _27.57 dBn
5.72500000 GHz
30 V> TTI] —I4.18 dBn
5.73531062 GHz
20 V3|[T1] 7.40 dBn
5.74763527 GHz
10 L

il

-10
| b1 -1d.6 dBm 7 \\

-20

-30

-40

W
WMWMWM

-50

-60

7.5 MHz/ Stop 5.755 GHz

Start 5.68 GHz
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n HT-20 Conducted Spurious Emissions at the 5,850 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -37.16 dBm VBW 300 kHz
12.1 dBm 5.85000000 GHz SWT 20 s unit dBm
40
32.1 dB Offset v1|[T1] _37.16 dBm
5.85000000 GHz
30 VZIITI] —13-44 dBn
5.83458918 GHz
20 V3|[T1] 6.80 dBn
5.82368737 GHz
10 B3

-10

/—Dl -13.202 dBmé\1

-20
-30 M
1
¢
-40) \ILM
WWWWNMM
-50
-1
-60|
Center 5.8575 GHz 8.5 MHz/ Span 85 MHz
Date: 19_.FEB.2009 14:01:18
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Conducted Band-Edge Results
TABLE OF RESULTS —802.11n HT-40
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)
(MHZz) (MHZz) fundamental) (dBm)
2,422 2,400 -15.462 -24.16 -8.7
2,452 2,483.5 -16.298 -28.02 -11.7

n HT-40 Conducted Spurious Emissions at the 2,400 MHz Band Edge

Max/Ref LvIi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -24_.16 dBm VBW 300 kHz
10.1 dBm 2.40000000 GHz SWT 20 s unit dBm
40
30.1 dB Offset vi [T1] _24.16 dBm
2.40000000 GHz
30 VoTTTI] —T16_14 dBn
2.40309820 GHz
20 vV3i[T1] 4.54 dBn
2.42208818 GHz
10
3
0 WAL T LU LA
_10 f
| D1 -15.462 dBm é \
-20 \1

-30 v’l‘

MN/‘*""WW

-50
F1
-60
Center 2.396 GHz 9.2 MHz/ Span 92 MHz
Date: 19_.FEB.2009 13:05:09
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n HT-40 Conducted Spurious Emissions at the 2,483.5 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -28.02 dBm VBW 300 kHz
10.1 dBm 2.48350000 GHz SWT 20 s unit dBm

40

30.1 dB Offset v1|[T1] _28.02 dBm
2.48350000 GHz
30 VZIITI] —16.52 dBn
2_.47125451 GHZz
20 V3|[T1] 3.70 dBm

2.43436473 GHz

10

o AL ALl i

2
%Dl -16.298 dBm \7

-10

-20

-30 1]

-40

-50

F1

-60

Center 2.491 GHz 11.8 MHz/ Span 118 MHz

Date: 19.FEB.2009 13:10:45

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 110 of 199
TABLE OF RESULTS —802.11n HT-40
Center Band edge Limit (20 dB Amplitude @ Margin
Frequency Frequency below peak of Band edge (dB)

(MHz) (MHz) fundamental) (dBm)
5,745 5,725 -16.639 -20.12 -3.5
5,825 5,850 -18.264 -32.83 -14.6

n HT-40 Conducted Spurious Emissions at the 5,725 MHz Band Edge

Max/Ref LvIi Marker 1 [T1] RBW 100 kHz RF Att 10 dB

40 dBm -29.92 dBm VBW 300 kHz

12_.1 dBm 5_.72500000 GHz SWT 20 s unit dBm
40

32_.1 dB Offset v1|[T1] ~-29.92 dBn
5_.72500000 GHz
30 VoTTTII —T7-63 dBn
5.73578156 GHz
5.73882766 GHz
10
3
o IR TV N TN I
Aaagiaa=t) vw [ G ]
-10 !

-D1 -17.32 dBm 4 \
-20 / \
-30
-40 MW
-50

F1
-60|
Center 5.7275 GHz 9.5 MHz/ Span 95 MHz
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n HT-40 Conducted Spurious Emissions at the 5,850 MHz Band Edge

Max/Ref Lvi Marker 1 [T1] RBW 100 kHz RF Att 10 dB
40 dBm -32.83 dBm VBW 300 kHz
12.1 dBm 5.85000000 GHz SWT 20 s unit dBm
40
32.1 dB Offset v1|[T1] _32.83 dBm
5.85000000 GHz
30 Vo IITI] —T9_11 dBn
5.84421844 GHz
20 V3|[T1] 1.74 dBn
5.81737475 GHz
10
3
0 4 a 1 YIIIII el N
-10
D1 -18.264 dBm %
-20
-30 ) |
- ‘%M
-50
F1
-60
Center 5.8525 GHz 9.5 MHz/ Span 95 MHz
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Spurious Emissions (30 - 25,000 MHz)
TABLE OF RESULTS - 802.11b — Legacy
Channel Start Stop Maximum Limit Margin
Centre Frequency Frequency Emission (dBm) (dB)
Frequency (MH2z) (MH2z) Observed
(MH2) (dBm)
2,412 30 25,000 -39.00 -9.91 -29.1

802.11b —Legacy
2,412 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB

Re¥ Lvi 10.09 dBm VBW 300 kHz
30 dBm 2.37198397 GHz SWT 100 s unit dBm

3

30.1 dB Offset v1 [T1] 10.09 dBn
2.37198397 GHz
2 Vo IITII —39.00 dBn
6.95186373 GHz

10 D2 1¥IoQ dBm

=N

2.597 GHz/ Stop 26 GHz

Start 30 MHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS - 802.11b — Legacy

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,437 30 25,000 -39.39 -10.92 -28.5

802.11b — Legacy
2,437 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvli 9.08 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 9.08 dBn
2.42402806 GHz
2 VoI ITII —39.39 dBn
6.587559511 GHz
1
10—pT1T 9 ¥z aBm
-1 DZ[[=10-92 dBm
-2
-3
2
a MY&WWM ANl ]
-5
-6
-7
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS - 802.11b — Legacy

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,462 30 25,000 -39.06 -11.78 -27.3

802.11b — Legacy
2,462 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvi 8.22 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] g.22 dBn
2.42402806 GHZ
2 VoI ITII —39.06 dBn

6.89981964 GHZ

D1 8.92 dBm

D2||-11-.78 dBm

Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS —-802.11g — Legacy

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHZz) (MH2z) Observed
(MH2) (dBm)
2,412 30 25,000 -39.08 -13.34 -25.7

802.11g — Legacy
2,412 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB

Re¥ Lvi 6.66 dBm VBW 300 kHz
30 dBm 2.37198397 GHz SWT 100 s unit dBm
8 30.1 dB Offset v1 [T1] 6.66 dBn
2.37198397 GHz
2 Vo IITII —39.08 dBn

6.69164329 GHz

1 L
D1 6.6 dBm

D2J|-13.34 dBm

2N

Start 30 MHz 2.597 GHz/ Stop 26 GHz
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Spurious Emissions (30 - 25,000 MHz)
TABLE OF RESULTS - 802.11g — Legacy
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,437 30 25,000 -39.68 -13.40 -26.3

802.11g - Legacy
2,437 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvli 6.60 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 6.60 dBn
2.42402806 GHZ
2 VoI ITII —39.68 dBn

6.63959920 GHZ

| D1 6.9 dBm

D2]|-13.4 dBm

DN

i M WW LTIV TV AT WV T L e TR

Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 25,000 MHz)
TABLE OF RESULTS - 802.11g — Legacy
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,462 30 25,000 -38.55 -14.49 -24.06

802.11g - Legacy
2,462 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvli 5.51 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 5.51 dBn
2.42402806 GHZ
2 VoI ITII —39.55 dBn
6.84777555 GHZ
1 1
' D1 5.§1 dBm
-1
D2f|-14.49 dBm
-2
-3
2
—_A LY
wvwﬂmeAM¢/HMWMWWIh*%N#MjVVAﬁAJMJ“KMMMNJVMNhﬁwﬂbﬁNWMMNWVMUMVAA\M“AWANN
-5
-6
-7
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz

Date:
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Spurious Emissions (30 - 40,000 MHz)

TABLE OF RESULTS —802.11a — Legacy

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MHz) (dBm)
5,745 30 40,000 -27.71 -13.66 -14.05

802.11a — Legacy
5,745 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvli 6.34 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
32 1B oOffset YITITI] 34 dBn
5.71711423 GHz
2 Vo2|[T1] —-36.02 dBn
6.93601202 GHZz
V3| [T1] -27.71 dBm
1 T 34.31288577 GHz
| D1 6.34 IBm
-1
D2 |-19.66 |[dBm
-2
3
-3 WM\//‘X‘\ A
—Al ..MV.A MM \

Start 30 MHz 3.997 GHz/ Stop 40 GHz

Date:
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS —802.11a — Legacy
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,785 30 40,000 -28.50 -12.36 -16.1
802.11a — Legacy
5,785 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvi 7.64 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
32 1B Offset YITITI] 64 dBn
5.71711423 GHz
2 V2|[T1] -37.47 dBn
6.67831663 GHz
V3|[T1] -28.50 dBnm
o 3455318637 GHz
-1
D2 |-14.36 dBm
-2
A
-3 r,\ AT G
2
-4 /X | Y IAMM'A
W N AR I e P T
-5
-6
-6
Start 30 MHz 3.997 GHz/ Stop 40 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS —802.11a — Legacy
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,825 30 40,000 -27.90 -12.45 -15.5
802.11a — Legacy
5,825 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvi 7.55 dBm VBW 300 kHz
32 dBm 5.79721443 GHz SWT 120 s unit dBm
3
32 1B Offset YITITI] 55 dBn
5.79721443 GHz
2 V2|[T1] -37.81 dBn
6.91861723 GHz
V3|[T1] -27.90 dBnm
O A d1Bm 3471338677 GHZ
-1
D2 |-12|.45 dBm
-2
3
-3 A A
W NMAAW
2
_a At Aean, ,\w\
M,,wv\w\y" AT VARTIN U e = YT P A e
-5
-6
-6
Start 30 MHz 3.997 GHz/ Stop 40 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS —-802.11g HT-20

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,412 30 25,000 -39.23 -11.17 -28.1

802.11n HT-20
2,412 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 8.83 dBm VBW 300 kHz
30 dBm 2.37198397 GHz SWT 100 s unit dBm
3
30.1 dB Offset AN N | §.83 dBnf
2.37198397 GHz
2 Vo ITI] -39.23 dBn|

6.58755511 GHZ

D1 8.3 dBm

-1 D2f=I1-.17 @Bm

P<IN

Start 30 MHz 2_.597 GHz/ Stop 26 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS —-802.11g HT-20

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,437 30 25,000 -39.14 -11.71 -27.4

802.11n HT-20
2,437 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvli 8.29 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 8.29 dBn
2.42402806 GHZ
2 VoI ITII —39.14 dBn

6.89981964 GHZ

[ D1 8.¥Y9 dBm

D2||-11.71 dBm

2
-4 K AR
-5
-6
-7
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 25,000 MHz)
TABLE OF RESULTS —802.11n HT-20
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,462 30 25,000 -39.18 -11.50 -27.7

802.11n HT-20
2,462 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF Attt 10 dB
Ref Lvi 8.50 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 8.50 dBn
2.42402806 GHz
2 VoI ITII —39.18 dBn
6.951886373 GHz
1
19515 ¥ aBm
-1
D2]-11.5 dBm
-2
-3
2
- A-L\ M
-5
-6
-7
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS - 802.11n — HT-20
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MHz) (dBm)
5,745 30 40,000 -28.06 -11.64 -16.4
802.11n HT-20
5,745 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvli 8.36 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
321+ B Ooffset YITITI] 36 dBn
5.71711423 GHz
2 Vo2|[T1] -37.11 dBn
6.93601202 GHz
N V3| [T1] -28.06 dBn
51896 & 3479348697 GHz
-1 D2 [-11.64 [dBm
-2
3
-3 -AVMV’\XL
-4 f'Y AR AML
| N A A e oated
-5
-6
-6
Start 30 MHz 3.997 GHz/ Stop 40 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS —802.11n HT-20
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,785 30 40,000 -27.35 -14.04 -13.3

802.11n HT-20

5,785 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz

Marker 1 [T1]

RBW

100 kHz RF Att 10 dB

Ref LvIi 5.96 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
321+ B Ooffset YITITI] =506 dBm
5.71711423 GHZz
2 V2|[T1] -37.70 dBn
6.91861723 GHz
V3|[T1] -27.35 dBnm
1 1 3479348697 GHZz
I D1 5.96 dBm
-1
D2 (-14.04 dBm
-2
3
- VYA ot AR
. [*‘
—4 A M
vaf"’ P A A BT AR
-5
-6
-6
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS —802.11n HT-20
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,825 30 40,000 -27.62 -11.85 -15.77
802.11n HT-20
5,825 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 3 [T1] RBW 100 kHz RF Att 10 dB
Ref LvI -27.62 dBm VBW 300 kHz
32 dBm 34.95368737 GHz SWT 120 s unit dBm
3
321+ B Offset YITITII —2>71-62 dBn
34.95368737 GHz
2 Vi|[T1] §.15 dBn
5.79721443 GHZz
1 V2l[T1] -37.59 dBn
10 —1 815 aBm 683851703 GHZ
-t D2 [-11}.85 [dBm
-2
3
-30 A AVL"\K"\“
i ’Lﬂ\,\r\/"\ﬂ‘” N\
—4 R IX AITOA VI AN \
W NOJAAIRIANTT T Red et N PRIV
-5
-60|
-6
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz
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Spurious Emissions (30 - 25,000 MHz)
TABLE OF RESULTS —802.11n HT-40
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHZz) (MH2z) Observed
(MH2) (dBm)
2,422 30 25,000 -38.96 -16.62 -22.34

802.11n —HT-40
2,422 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvli 3.38 dBm VBW 300 kHz
30 dBm 2.37198397 GHz SWT 100 s unit dBm
3
30.1 dB Offset v1 [T1] 3.38 dBn
2.37198397 GHz
2 Vo IITII —39.96 dBn
6.89981/964 GHz
1
1
- D1 3.8 dBm
-1
D2]|-16.62 dBm
-2
-3
2
-4 ,/wwzwu TR
Wjﬁwnw ot Wywvumnmﬁ/bvmkL““AMJJKMV“JWMA,VUNNM MWRAANHY]
-5
-6
-7

2.597 GHz/ Span 25.97 GHz

Center 13.015 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS —-802.11n HT-40

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,437 30 25,000 -39.55 -16.34 -23.2

802.11n HT-40
2,437 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvli 3.66 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 3.66 dBn
2.42402806 GHZ
2 VoI ITII —39.55 dBn

6.69164329 GHZ

| D1 3.8 dBm

D2]|-16-.34 dBm

Start 30 MHz 2.597 GHz/ Stop 26 GHz
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Spurious Emissions (30 - 25,000 MHz)

TABLE OF RESULTS —-802.11n HT-40

Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
2,452 30 25,000 -39.41 -17.52 -21.9

802.11n HT-40
2,452 MHz Conducted Spurious Emissions 30 MHz to 25,000 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 10 dB
Ref Lvi 2.48 dBm VBW 300 kHz
30 dBm 2.42402806 GHz SWT 100 s unit dBm
3
30.1 dB Offset vi1|[T1] 2.48 dBn
2.42402806 GHZ
2 VoI ITII —39-4T dBn

6.79573146 GHZ

1
I D1 2.Yi8 dBm

D2]|-17.52 dBm

2
-4 A
LM044wwwaﬁdTJW\»JHNMAR$JU”““ wvaNwA/UNQMAukkaNWW
-5
-6
-7
Center 13.015 GHz 2.597 GHz/ Span 25.97 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS - 802.11n HT-40
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,745 30 40,000 -27.38 -15.15 -12.2
802.11n HT-40
5,745 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvli 4.85 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
321+ B OFffset YITITI] 85 dBn
5.71711423 GHz
2 Vo2|[T1] -37.53 dBn
6.91861723 GHz
V3|[T1] -27.38 dBnm
. 1 34.87358717 GHz
I D1 4.95 IBm
-1
D2 |-195.15 dBm
-2
L
-3 ng A A
—Al !‘Y fn VL v/l’\l‘\h \
M»ww AR AATTE et o nt Y P
-5
-6
-6
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz

Date:

19.FEB.2009 19:00:31
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS - 802.11n HT-40
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,785 30 40,000 -28.25 -14.33 -13.9
802.11n HT-40
5,785 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvi 5.67 dBm VBW 300 kHz
32 dBm 5.71711423 GHz SWT 120 s unit dBm
3
321+ B Ooffset YITITI] =567 dBm
5.71711423 GHz
2 V2|[T1] -37.82 dBn
6.91861723 GHz
V3| [T1] -28.25 dBm
1 1 34.87358717 GHz
D1 5.7 dBm
-1
D2 |-14_.33 dBm
-2
3
-3 A hWXy\
DAV VY
-4 AJI\V Al PEWALYY. W
Many A JAASNSVAVYRT) g S
-5
-6
-6

Start 30 MHz 3.997 GHz/ Stop 40 GHz
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Spurious Emissions (30 - 40,000 MHz)
TABLE OF RESULTS - 802.11n HT-40
Channel Start Stop Maximum Limit Margin
Centre Frequency( Frequency Emission (dBm) (dB)
Frequency MHz) (MHz) Observed
(MH2) (dBm)
5,825 30 40,000 -27.76 -15.77 -12.0
802.11n HT-40
5,825 MHz Conducted Spurious Emissions 30 MHz to 40,000 MHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi 4.23 dBm VBW 300 kHz
32 dBm 5.79721443 GHz SWT 120 s unit dBm
3
32 1B Offset YITITI] >3 dBn
5.79721443 GHz
2 V2|[T1] -37.65 dBn
6.91861723 GHz
V3|[T1] -27.76 dBnm
1 1 34.79348697 GHz
D1 4.23 dBm
-1
D2 |-15-77 dBm
-2
4
-3 M AT
2 "
-4 AAA /\MM
-5
-6
-6
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz
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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) and RSS-210 8A8.5 In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or 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 815.209(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)).

RSS-210 §A8.5 If the transmitter complies with the conducted power limits based on the use
of RMS averaging over a time interval, as permitted under section A8.4(4), the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Tables 2 and 3 is not required. In addition, radiated emissions which fall in the restricted
bands of Table 1 must also comply with the radiated emission limits specified in Tables 2 and
3.

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

Laboratory Measurement Uncertainty for Conducted Spurious Emissions

Measurement uncertainty +2.37 dB
Traceability
Method Test Equipment Used
Measurements were made per work 0088, 0158, 0193, 0252, 0313, 0314, 0070,
instruction WI-05 ‘Measurement of 0116, 0117.
Spurious Emissions’
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5.1.6. Radiated Emissions

5.1.6.1. Transmitter Radiated Spurious Emissions (above 1 GHz); Peak Field Strength
Measurements; and Radiated Band Edge Measurements — Restricted Bands

FCC, Part 15 Subpart C §15.247(d) 15.205; 15.209
Industry Canada RSS-210 8A8.5, 82.2, 82.6
Industry Canada RSS-Gen 84.7

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. = The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

Test Measurement Set up

Anechoic Chamber Measurement Area

Notch / —
1 [ Waveguide +—— Amplifier Spectrum

Filter Analvzer

Coaxial Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
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
where: FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR = Caorrection Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
NFL = Notch Filter Loss or Waveguide Loss
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For 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 pV/m

Ambient conditions.

Temperature: 17 to 23°C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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Emission Characterization 1-2 GHz

It was found several emissions were coming from the EUT (1-2 GHz) irrespective of output frequency and
bandwidth setting. As a result a scan was completed in the 1-2 GHz range to characterize these emissions. All

emissions in the 1-2 GHz range in the remaining emission plots above 1 GHz were characterized in the plot below
and not measured in the remaining plots above 1 GHz.

Spurious Emission Scan

dBuv/ Wasona by EMiSoft 16 Feb 0 13:50 -
Lz] H-:rrtlzn:-ntg
— ical
o cak Limit
- — Po.remge Lt
) I'-u'IE35 ElbstEIEm
G0 Spec Dist 3m
00 + oy
o M
a0
20
Frequency : MHz
100
10000

Radigted Emis=ions

Elate 18Amp RE 1-18 GHz hitec 30 Aug
Filename: k:wompliance management'l.an.lba"amb 2 - granache'test progamnorth amenca'ﬂﬁ i

2000

Frequency

Raw Cable

AF dB

Level

Measurement Pol | Hgt Azt Limit | Margin Pass | Comments
MHz dBuV Loss dBuVv Type cm Deg dBuV dB [Fail
1250.070 | 65.38 2.18 | -15.24 | 52.31 | Peak Max V 98 349 74 | -21.69 | Pass NRB
1200.014 | 60.51 2.14 | -15.31 | 47.35 | Peak Max H 135 101 74 | -26.65 | Pass RB
1600.061 | 56.11 246 | -13.89 | 44.68 | Peak Max H 98 220 74 | -29.32 | Pass RB
1250.070 | 59.18 2.18 | -15.24 | 46.11 | Average Max V 98 349 54 -7.89 | Pass NRB
1200.014 | 56.48 2.14 | -15.31 | 43.31 | Average Max H 135 101 54 | -10.69 | Pass RB
1600.061 | 49.93 2.46 | -13.89 38.5 | Average Max H 98 220 54 -15.5 | Pass RB

NRB = None Restrictive Band
RB = Restrictive Band
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802.11b: Channel 2412 MHz

Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

1 2412 ART =19 99% b 1 MBit/s Yes
Three antennas operating simultaneously

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin | Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
2414.546 70.96 | 12.96 | 32.35 | 116.28 Peak [Scan] V | 100 0 N/A N/A N/A PE
2386.152 ART Power Setting = 19 62.39 Peak Max \Y 74 -11.61 | Pass BE
2386.152 52.59 Average Max V 54 -1.41 Pass BE
4884.036 59.1 4.52 -8.74 54.88 Peak Max V | 118 361 74 -19.12 | Pass RB
15665.451 | 42.58 8.48 -0.6 50.46 Peak Max H 127 232 74 -23.54 | Pass RB
4884.036 56.46 4.52 -8.74 52.24 Average Max V | 118 361 54 -1.76 Pass RB
15665.451 | 29.73 8.48 -0.6 37.61 Average Max H | 127 232 54 -16.39 | Pass RB
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
RB = Restrictive Band
NRB = Non-Restrictive Band
Spurious Emission Scan
dBu Vasona by EMiSoft 16 Feb 09 1350 --
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Peak Emission Scan
dBu Wasona by EMiSoft 17 Feb 09 18:32 -
— E] Haorizort:
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Filename; k:'compliance management'aniba‘arb2d - granache'test progaminoth amendcatls. 2.

Band-Edge Emission Scan - 802.11b 2310 to 2390 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvI 62.39 dBNV VBW 1 MHz
92 dByV 2.38615230 GHz SWT 60 s unit dBNV
92,
=7-6d5Offse VI TT1] 62,39 dBY
2.38615230 GHz
80 Vo|[Tr2] 52 /59 dByVM
2.38615230 GHz
| D1 74 |dByV.
70|
1
60| &m
D2 |54 dBy A s M 2
S I Y T e T PN Yl S ﬁ\‘m
20 WMW
M»Mwww~pvww~ww
30|
20|
10
0|
-g|
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 18_.FEB.2009 11:11:05
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802.11b: Channel 2437 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
6 2437 ART =19 99% b 1 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2437.968 72.18 | 12.97 | 32.37 | 11751 Peak [Scan] V | 100 0 N/A N/A N/A PE
4873.998 60.38 | 4.51 -8.75 56.14 Peak Max VvV | 127 2 74 -17.86 | Pass RB
1250.04 65.51 | 2.18 -15.24 52.44 Peak Max \Y 98 360 74 -21.56 | Pass RB
4873.998 57.77 | 451 -8.75 53.53 Average Max VvV | 127 2 54 -0.47 Pass RB
1250.04 59.13 2.18 -15.24 46.06 Average Max \ 98 360 54 -7.94 Pass RB
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
RB = Restrictive Band
NRB = Non-Restrictive Band
Spurious Emission Scan
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Peak Emission Scan

d Bu®s
1300

Yasona by EMiSof
1200
1102

100.C

= 111

e

Fadiated BEmiz=ions
Filename: k:wzompliance management'arubatanib

17 Feb 09 15:29 --

— 1] Horizont:
“ertical
— HPeak Limit
— g:n.remge Lt
fieas Etllgfgﬁm
Spec Dist 2m
+ Frequency : hiHz
il 1 1

TernEIate 18Amp RE 1-18 GHz hitec 30 Aug
EE gmnache'ﬁest programtnorth amencail s 2

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 141 of 199

802.11b: Channel 2462 MHz

Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

11 2462 ART =19 99% b 1 MBit/s Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2461.202 7219 | 12.98 32.38 117.55 Peak [Scan] V | 100 0 N/A N/A N/A PE
2484.095 ART Power Setting = 19 63.14 Peak Max \ 74 -10.86 | Pass BE
2487.898 50.29 Average Max Vv 54 -3.71 Pass BE
15665.451 | 42.58 8.48 -0.6 50.46 Peak Max H 127 232 74 -23.54 | Pass RB
4917.835 57.94 4.55 -8.75 56.55 Peak Max vV | 127 2 74 -17.45 | Pass RB
15665.451 | 29.73 8.48 -0.6 37.61 Average Max H 127 232 54 -16.39 | Pass RB
4917.835 57.97 4.55 -8.75 53.77 Average Max VvV | 127 2 54 -0.23 Pass RB
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
RB = Restrictive Band
NRB = Non-Restrictive Band
Spurious Emission Scan
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Peak Emission Scan
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Band-Edge Emission Scan - 802.11b 2483.5 — 2500 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 63.14 dByV VBW 1 MHz
92 dBwV 2.48409519 GHz SWT 60 s Unit dByV
92
=7-6 dpOffse VI [T 6314 dBY
2.48409519 GHz
8 vVa|[T2] 50.29 dByV
2.48789780 GHz
L D1 74 |dByV.
7
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60% i
b2 54 dBVM 4 ﬂ“ﬂV“LﬂNMMQNuAJuMNgm1meWW@N *#iyymMUMrﬂwh
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1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 18.FEB.2009 11:29:35

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: 651-XX 802.11a/b/g/n Wireless Controller

To: FCC 47 CFR Part 15.247 & IC RSS-210

Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 143 of 199

802.11g Legacy: Channel 2412 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

1 2412 ART =19 99% g 6 MBit/s Yes

Three antennas operating simultaneously

Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dB dBuV Type cm Deg dBuV dB /Fail

2406.489 7246 | 1296 | 32.35 | 117.76 Peak [Scan] V | 100 0 N/A N/A N/A PE

2390.000 ART Power Setting = 16 72.13 Peak Max V 74 -1.87 Pass BE

2390.000 51.97 Average Max V 54 -2.03 Pass BE

4884.029 59.24 4.52 -8.74 55.02 Peak Max V 106 2 74 -18.98 | Pass RB

4884.029 56.52 4.52 -8.74 52.3 Average Max V | 106 2 54 -1.7 Pass RB

Note: Band-edge power reduced 3 dB to bring product into compliance

PE = Peak Fundamental Emission
BE = Restricted Band-Edge

RB = Restrictive Band

NRB = Non-Restrictive Band

Spurious Emission Scan
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Band-Edge Emission Scan - 802.11g Legacy 2310 to 2390 MHz
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802.11g Legacy: Channel 2437 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
6 2437 ART =19 99% g Legacy 6 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2438.905 | 72.31 | 12.97 | 32.37 | 117.65 | Peak [Scan] | V | 100 0 N/A N/A N/A PE
3248.497 | 58.85 349 | -11.14 51.2 | Peak [Scan] V | 100 0| 97.65 | -46.45 | Pass NRB
PE = Peak Fundamental Emission
NRB = Non-Restrictive Band
Spurious Emission Scan
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651-XX 802.11a/b/g/n Wireless Controller

To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 147 of 199
802.11g Legacy: Channel 2462 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
11 2462 ART =19 99% g Legacy 6 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuVv Type cm Deg dBuVv dB [Fail
2463.451 72.96 12.98 | 32.38 | 118.32 Peak [Scan] V | 100 0 N/A N/A N/A PE
2483.533 ART Power Setting = 15 72.13 Peak Max \Y 74 -1.87 Pass BE
2483.500 51.97 Average Max V 54 -2.03 Pass BE
3282.565 | 58.31 | 351 | -11.08 | 50.73 PeakMax | Vv | 100 | o0 54 | 327 | Pass| NRB

Note: Band-edge power reduced 4 dB to bring product into compliance

PE = Peak Fundamental Emission

BE = Restricted Band-Edge
NRB = Non-Restrictive Band
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Band-Edge Emission Scan - 802.11g 2483.5 — 2500 MHz
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802.11n HT-20: Channel 2412 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

1 2412 ART =19 99% 6.5 MCS Yes

Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2405.739 | 71.17 | 12.96 32.35 | 116.47 Peak [Scan] V 100 0 N/A N/A N/A PE
2389.840 ART Power Setting=14.5 73.26 Peak Max V 74 -0.74 | Pass BE
2390.000 47.94 | Average Max V 54 -6.06 | Pass BE
3255.992 | 58.56 | 3.48 | -11.08 50.96 | Peak Max V 98 316 | 96.47 | -45.51 | Pass NRB

Note: Band-edge power reduced 3.5 dB to bring product into compliance

PE = Peak Fundamental Emission
BE = Restricted Band-Edge
NRB = Non-Restrictive Band
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Band-Edge Emission Scan - 802.11n HT-20 2310 to 2390 MHz
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802.11n HT-20: Channel 2437 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s)

6 2437 ART =19 99% 6.5 MCS
Three antennas operating simultaneously

Compliant

Yes

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail

2437.593 | 71.68 | 12.97 | 32.37 | 117.02 | Peak [Scan] | V | 100 0 N/A N/A | N/A PE

3248.497 | 58.27 | 3.49 | -11.14 | 50.62 | Peak [Scan] V | 100 0] 97.02 | -46.40 | Pass NRB

PE = Peak Fundamental Emission
NRB = Non-Restrictive Band

Spurious Emission Scan

dBut/ Wasona by EMiSof 18 Feb 09 10:02 -
— [ e
— ica
A — ak Iert
— FAwerage L1
700 Fh+
feat SiBET
=] t Spec Oist 3m
00 T + + i)
4
o
300
a0
Frequency: hHz
100
10000 1000 10 150000
Fadiated Emissions Elate 184mp RE 1-13 GHz hitec 30 Aug
Filename: k:zompliance management".aml:-a'lamb ] gmnache'l:eﬂ programtnorth amencatls.

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #: ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 152 of 199
Peak Emission Scan
iy Yasona by EMiSoft 17 Feb 09 15:42 -
— E] Horizonit:
— ertical
— Peak Limit
o — ﬁyemge Lt
+ fiteas El?gf%m
Spec Dist Zm
1L
100.C
+
Frequency: bHz
e i

Radiated Emiszions
Filename: k:zompliance management'arbatanb

TemEIate: 18Amp RE 1-18 GHz hftec 30 fug
& - granache'test programbnorth amencahls 2

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 153 of 199

802.11n HT-20: Channel 2462 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

11 2462 ART =19 99% 6.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuVv Type cm Deg dBuVv dB [Fail
2463.451 72.96 12.98 32.38 118.32 Peak [Scan] Vv 100 0 N/A N/A N/A PE
2483.798 ART Power Setting = 14.5 72.66 Peak Max V 74 -1.87 Pass BE
2483.566 50.10 Average Max V 54 -3.90 Pass BE
3282.565 58.56 3.51 | -11.08 52.16 Peak Max V | 100 0 54 -21.84 | Pass RB
3282.565 58.56 351 | -11.08 48.55 | Average Max V | 100 0 54 -5.45 Pass RB

Note: Band-edge power reduced 3.5 dB to bring product into compliance

PE = Peak Fundamental Emission
BE = Restricted Band-Edge
RB = Restrictive Band

Spurious Emission Scan
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Band-Edge Emission Scan - 802.11n HT-20 2483.5 — 2500 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
% Ref LvI 72.66 dBNV VBW 1 MHz
92 dByV 2.48379760 GHz SwT 60 s Unit dByVv
o 2 F -
—7-oapoffse VI LTL] 72166 dBY
2.48379760 GHz
8 Va2|[T2] 50./10 dBv

2.48358613 GHZz

Z___DZ 54 dBYN

M
EE————
4
3
2
1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 18.FEB.2009 11:49:09

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 155 of 199

802.11g HT-40: Channel 2422 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

3 2422 ART =18 99% 13.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2422.041 | 69.14 | 12.96 32.36 | 114.47 Peak [Scan] V 100 0 N/A N/A N/A PE
2386.633 ART Power Setting = 12 73.90 Peak Max V 74 -0.10 | Pass BE
2390.000 48.30 | Average Max Vv 54 -5.70 | Pass BE
3214.429 | 56.58 | 3.48 | -11.07 48.99 Peak Max Vv 98 316 | 94.47 | -45.48 | Pass NRB

Note: Band-edge power reduced 6 dB to bring product into compliance
PE = Peak Fundamental Emission

BE = Restricted Band-Edge
NRB = Non-Restrictive Band
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Band-Edge Emission Scan - 802.11n HT-40 2310 to 2390 MHz
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802.11n HT-40: Channel 2437 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
6 2437 ART =19 99% 13.5 MCS Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuVv Loss dBuVv Type cm Deg dBuVv dB [Fail
2450.522 | 68.91 | 12.98 32.37 | 114.26 | Peak[Scan] V | 100 0 N/A N/A N/A PE
3248.497 | 59.25 3.49 | -11.14 51.61 | Peak [Scan] Vv 100 0| 94.26 | -42.65 | Pass NRB
PE = Peak Fundamental Emission
NRB = Non-Restrictive Band
Spurious Emission Scan
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802.11n HT-40: Channel 2452 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
9 2452 ART =18 99% 13.5 MCS Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuVv Type cm Deg dBuVv dB [Fail
2455.206 69.02 | 12.98 32.38 | 114.38 Peak [Scan] V | 100 0 N/A N/A N/A PE
2483.599 ART Power Setting = 11.5 73.18 Peak Max | V 74 -0.82 Pass BE
2483.533 50.17 | Average Max V 54 -3.83 Pass BE
3248.497 58.04 | 3.49 | -11.14 50.39 Peak Max V | 100 0 94.38 | -43.99 | Pass NRB
Note: Band-edge power reduced 6.5 dB to bring product into compliance
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
NRB = Non-Restrictive Band
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Band-Edge Emission Scan - 802.11n HT-40 2483.5 — 2500 MHz
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802.11a Legacy: Channel 5745 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
149 5745 ART 19 99% 6 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5743.838 70.58 | 14.75 35.1 | 120.43 Peak [Scan] V | 100 0 N/A N/A N/A PE
5408.858 ART Power Setting = 19 67.05 Peak Max \Y 74 -6.95 | Pass BE
5371.824 53.47 | Average Max V 54 -0.53 Pass BE
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
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802.11a Legacy Band-edge 5460 MHz
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802.11a Legacy: Channel 5785 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
157 5785 ART 19 99% 6 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5782.064 70.05 | 14.78 35.13 | 119.96 Peak [Scan] V | 100 0 N/A N/A N/A PE
PE = Peak Fundamental Emission
Spurious Emission Scan
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802.11a Legacy: Channel 5825 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
165 5825 ART 19 99% 6 MBit/s Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5822.745 70.21 14.8 35.16 | 120.17 Peak [Scan] \Y N/A N/A N/A PE
PE = Peak Fundamental Emission
Spurious Emission Scan
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802.11n HT-20: Channel 5745 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s)

149 5745 ART 19 99% 6.5 MCS
Three antennas operating simultaneously

Compliant

Yes

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5743.287 | 69.81 | 14.75 35.1 | 119.66 | Peak [Scan] V | 100 0 N/A N/A N/A PE
5375.130 ART Power Setting = 19 67.32 Peak Max \Y 74 -6.68 | Pass BE
5372.004 53.56 | Average Max | V 54 -0.44 | Pass BE
PE = Peak Fundamental Emission
BE = Restricted Band-Edge
Spurious Emission Scan
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802.n HT-20: Channel 5785 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

157 5785 ART 19 99% 6.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5790.18 69.27 | 14.78 35.14 | 119.18 Peak [Scan] V | 100 0 N/A N/A N/A | PE

PE = Peak Fundamental Emission
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802.n HT-20: Channel 5825 MHz
Test Configuration
Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant
165 5825 ART 19 99% 6.5 MCS Yes
Three antennas operating simultaneously
Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5821.844 69.6 14.8 | 35.16 | 119.56 Peak [Scan] \Y N/A N/A N/A PE
PE = Peak Fundamental Emission
Spurious Emission Scan
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802.11n HT-40: Channel 5745 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

149 5745 ART 18 99% 13.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5753.707 67.23 | 14.76 35.11 117.1 Peak [Scan] Vv 100 0 N/A N/A N/A PE
5421.202 ART Power Setting = 17 67.41 Peak Max V 74 -6.59 Pass BE
5371.162 53.85 | Average Max V 54 -0.15 Pass BE

Note: Band-edge power reduced 1 dB to bring product into compliance

PE = Peak Fundamental Emission
BE = Restricted Band-Edge
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802.n HT-40: Channel 5785 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

157 5785 ART 18 99% 13.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5773.747 67.05 | 14.77 35.12 | 116.94 Peak [Scan] V | 100 0 N/A N/A N/A | PE

PE = Peak Fundamental Emission
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802.n HT-40: Channel 5825 MHz

Test Configuration

Channel Freq (MHz) Software Pwr Setting Duty Cycle Data Rate (MBit/s) Compliant

165 5825 ART 18 99% 13.5 MCS Yes
Three antennas operating simultaneously

Frequency Raw Cable | AF dB Level Measurement Pol | Hgt Azt Limit Margin Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5813.828 | 66.76 | 14.79 | 35.16 | 116.71 | Peak[Scan] | V N/A N/A| N/A PE

PE = Peak Fundamental Emission
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Specification Limits

FCC 815.247(d) and RSS-210 8A8.5 In any 100 kHz bandwidth outside the frequency
band in which the spread spectrum or digitally modulated intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator shall be at least

20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits.

FCC 815.247(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 815.209(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)).

IC RSS-210 8A8.5 If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under section A8.4(4), the
attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in Tables 2 and 3 is not required. In addition, radiated emissions which fall in the
restricted bands of Table 1 must also comply with the radiated emission limits specified in
Tables 2 and 3.

IC RSS-Gen 84.7

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

FCC 8§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 8§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 8§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.
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815.209 (a) 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/ -4.5 dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0088, 0158, 0134, 0304, 0311, 0315, 0310,
0312
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5.1.6.2. Receiver Radiated Spurious Emissions (above 1 GHz)
Industry Canada RSS-Gen 84.8, §6

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

All Sectors of the EUT were tested simulatneously

Test Measurement Set up

Anechoic Chamber Measurement Area
Notch / Amplifi Spectrum
; mplifier
U [ Wavggwde P Analvzer
Filter
Coaxial Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
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
where: FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR = Caorrection Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
NFL = Notch Filter Loss or Waveguide Loss
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For 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=36.3dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBuV/m = 100 pV/m
48 dBuV/m = 250 pV/m
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Receiver Radiated Spurious Emissions above 1 GHz

Test Setup Antenna AP-ANT-1B Channel 2437 MHz
All operational modes tested in a single sweep i.e. b, g Legacy, n HT-20/HT-40

TABLE OF RESULTS

Freg Pol Raw Correction Corrected Lt Margin
. . Reading Factor Field Strength
(MHz) (H/V) (dBpv/m) (dB) (dBpv/m) (dBpV/m) (dB)

Channel 2437 MHz Antenna AP-ANT-1B (b, g Legacy, n HT-20/HT-40)
Receiver Radiated Emissions
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No receiver emissions were observed.
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Receiver Radiated Spurious Emissions above 1 GHz

Test Setup — Antenna AP-ANT-1B Channel 5785 MHz
All operational modes tested in a single sweep i.e. b, g Legacy, n HT-20/HT-40

TABLE OF RESULTS

Fre Pol Raw Correction Corrected Limit Marain
(Mqu.) (HN) Reading Factor Field Strength (dBpv/m) (dlg)
(dBpVv/m) (dB) (dBpv/m) H
Channel 5785 MHz (b, g Legacy, n HT-20/HT-40)
Receiver Radiated Emissions
dBuvim Wasana by EMiSoft 23 War 1 10:44 -
— 1] Harizontal
— ‘wiertical
700 — Pwerage Lt
+ DOebug
00 rU+'EES EIH%I‘I‘I
oy oPec Dist 3m
=00 e
4
0o
=0
]
Frequency : hHz
([
10800 (o) 10000

Badiated BEmiszions E :18Amp RE 1-18 GHz hitec 20 Aug
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No receiver emissions were observed.
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Specification
Receiver Radiated Spurious Emissions

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) (nVv/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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5.1.6.3. Radiated Spurious Emissions (30M-1 GHz)

FCC, Part 15 Subpart C §15.205/ §15.209
Industry Canada RSS-210 §2.2

Test Procedure

Testing 30M-1 GHz was performed in a 3-meter anechoic chamber using a CISPR compliant
receiver. Preliminary radiated emissions were measured on every azimuth and with the
receiving antenna in both horizontal and vertical polarizations. To further maximize
emissions the receive antenna was varied between 1 and 4 meters. The emissions are
recorded with receiver in peak hold mode. Emissions closest to the limits are measured in the
guasi-peak mode with the tuned receiver using a bandwidth of 120 kHz. Only the highest
emissions relative to the limit are listed. The anechoic chamber test set-up is identified in
Section 6 Test Set-Up Photographs.

The EUT had two methods of powering on ac/dc converter and Power over Ethernet (POE).
Both modes were tested for emissions below 1GHz.

Test Measurement Set up

Anechoic Chamber Measurement Area
H | ‘ 0 Notch | | Amp Receiver
T | ‘ Filter

Field Strength Calculation

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

FS =R + AF + CORR
where:

FS = Field Strength

R = Measured Receiver Input Amplitude

AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss

AG = Amplifier Gain
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For example:

Given a Receiver input reading of 51.5dBuV; Antenna Factor of 8.5dB; Cable
Loss of 1.3dB; Falloff Factor of 0dB, an Amplifier Gain of 26dB and Notch Filter
Loss of 1dB. The Field Strength of the measured emission is:
FS=515+85+1.3-26.0+1 =36.3dBuV/m
Conversion between dBuV/m (or dBuV) and uV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100pV/m
48 dBpV/m = 250pV/m

Measurement Results for Spurious Emissions (30 MHz — 1 GHz)

Ambient conditions.

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

For emissions below 1 GHz the 651-XX Wireless Controller ports were fully loaded and exercised;

1. 4 GIGE Ethernet ports with POE — loaded with active POE driving Access Points
124/125 which were installed in the support chamber

2. 2 GIGE Ethernet without POE — 2 ethernet cables connected to Access Points 124/125

3. 2 SFP uplink ports - fiberoptic cables in loop back configuration for each port; Internally

excercised.

4. 4 USB ports — portable USB flash drives in each port

5. 1 Console serial port (RJ-45) — connected to Laptop PC

6. 1 PCI Express card slot — Kyocera PCI Express Card

7. 3 Antenna ports (reverse SMA) — AP-ANT-1B antennas connected

8. IEC 320 AC input connector — powered
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TABLE OF RESULTS

115 VAC 60 Hz

Frequency | Raw Cable AF Level | Measurement | Pol | Hgt | Azt | Limit | Margin
MHz dBuV Loss dB dBuV Type cm | Deg | dBuV dB
66.823 56.62 3.87 | -23.27 | 37.22 Quasi Peak V | 149 | 124 40 -2.78
960.022 | 41.89 7.56 -6.6 42.85 Quasi Max H 98 | 120 54 -11.15
499.987 | 49.12 6 -12.62 | 42.51 Quasi Max H | 187 | 142 46 -3.49
40.345 49.07 3.57 -17.6 | 35.04 Quasi Max V | 110 | 206 40 -4.96
562.517 | 46.04 6.29 | -11.65| 40.68 Quasi Peak H | 168 | 133 46 -5.32
70.837 51.28 3.89 | -23.14 | 32.03 Quasi Max V | 133 | 278 40 -7.97

Radiated Spurious Emissions 0.03 to 1 GHz (115 Vac 60 Hz)
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Specification

Limits

§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.

§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.

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.

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

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

Laboratory Measurement Uncertainty for Radiated Emissions

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

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 190 of 199

5.1.7. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §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

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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TABLE OF RESULTS
QP QP Ave. Ave.
(E/Irlig) Line (ggal\;) (ngV) Limit Margin ((ﬁ;’e\'/) Limit | Margin
s Y 1 @Bpv) | (dB) M l@dBpv) | (@B)
12.939 Line 51.79 51.17 60 -8.83 39.98 50 -10.00
13.16 Line 52.17 51.94 60 -8.06 40.37 50 -9.63
13.306 Line 50.05 52.21 60 -7.79 40.9 50 -9.10
13.387 Line 49.76 43.92 60 -16.1 32.31 50 -17.70
13.454 Line 46.11 51.75 60 -8.25 40.19 50 -9.81
26.634 Line 44.86 45.39 60 -14.6 40.07 50 -9.93
AC Wireline Conducted Emissions 0.15 — 30 MHz, 115 Vac 60 Hz
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Specification

Limit

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
815.207 (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.

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.

§15.207 (a) and Limit Matrix
The lower limit applies at the boundary between frequency ranges
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

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

Measurements were made per 0158, 0184, 0193, 0190, 0293, 0307
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’
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6. PHOTOGRAPHS

6.1. Radiated Emissions > 1GHz
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6.2. Radiated Emissions < 1GHz

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: 651-XX 802.11a/b/g/n Wireless Controller
To: FCC 47 CFR Part 15.247 & IC RSS-210
Serial #2 ARUB28-A2 Rev A
Issue Date: 15th May 2009
Page: 195 of 199

6.3. Radiated Emissions Cable & Accessory Configuration
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6.4. AC Wireline Conducted Emissions
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6.5. Conducted RF Measurement Test Set-Up
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7. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 /Tﬁ:‘:mﬁg{er Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
. UFA210A-0-0787-
0310 2m SMA Cable Micro-Coax 3G03G0 209089-001
0312 3m SMA Cable Micro-Coax UFA231(28‘3601181 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30A‘ft'3er:\fj';3éﬁ’e ARRA N9444-30 1623
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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