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Statement of Compliance

Manufacturer: Aruba Networks
1344 Crossman Avenue
Sunnyvale, CA 94089
(408) 227 4500
Requester / Applicant: Ivaylo Tankov
Name of Equipment: Wireless Remote Access Point
Model No. RAP-3WN and RAP-3WNP
Type of Equipment: Intentional Radiator
Application of Regulations: ~ CFR 47 Part 15.247:2010 and RSS 210:2010

Test Dates: February 20, 2012 to March 9, 2012

Guidance Documents:

Emissions: ANSI C63.10: 2009
Test Methods:

Emissions: ANSI C63.10: 2009

The electromagnetic compatibility test and documented data described in this report has been performed
and recorded by TUV Rheinland, in accordance with the standards and procedures listed herein. As the
responsible authorized agent of the EMC laboratory, | hereby declare that the equipment described above
has been shown to be compliant with the EMC requirements of the stated regulations and standards based
on these results. If any special accessories and/or modifications were required for compliance, they are
listed in the Executive Summary of this report.

This report must not be used to claim product endorsement by NVLAP or any agency of the U.S.
Government. This report contains data that are not covered by NVLAP accreditation. This report shall
not be reproduced except in full, without the written authorization of TUV Rheinland of North America.

S T

Jeremy Luong March 27, 2012 Conan Boyle March 27, 2012

Test Engineer Date NVLAP Signatory Date

ﬁ%’ﬂéﬁ%ﬂ F@ Industry Canada

NVLAPCODE 500011-0 US5254 2932M-1
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Scope

1 Executive Summary

1.1 Scope

This report is intended to document the status of conformance with the requirements of the CFR 47 Part
15.247:2010 and RSS 210:2010 based on the results of testing performed on February 20, 2012 through
March 9, 2012 on the Wireless Remote Access Point Model RAP-3WN and RAP-3WNP manufactured
by Aruba Networks. This report only applies to the specific samples tested under the stated test
conditions. It is the responsibility of the manufacturer to assure that additional production units of this
model are manufactured with identical or EMI equivalent electrical and mechanical components. This
report is further intended to document changes and modifications to the EUT throughout its life cycle.
All documentation will be included as a supplement.

1.2 Purpose

Testing was performed to evaluate the EMC performance of the EUT in accordance with the applicable
requirements, procedures, and criteria defined in the application of regulations and application of
standards listed in this report.

1.3 Summary of Test Results

Table 1: Summary of Test Results

Test

Test Method Parameters
e ANSI C63.4 (from sl

Standard)
Spurious Emission in Received Mode | CFR47 15.109, RSS-GEN Sect.7.2.3 Class B Complied
Spurlous Emission In Transmitted | crRa7 15,200, RSS-GEN Sect.7.2.3 | Class B Complied
Restricted Bands of Operation CFR47 15.205, RSS 210 Sect.2.6 Class B Complied
AC Power Conducted Emission CFR47 15.207, RSS-GEN Sect.7.2.2 Class B Complied
Occupied Bandwidth CFRA47 15.247 (a2), RSS GEN Sect.4.4.1 i’;’ﬁ] ikr:'uzm Complied
Maximum Transmitted Power CFR47 15.247 (b3), RSS 210 Sect. A.8.4 ggidaBnTer\?gaG Complied
Peak Power Spectral Density CFRA47 15.247 (e), RSS 210 Sect. A.8.2 8 dBm/ 3 kHz. Complied
Band Edge Measurement CFRA47 15.247 (d), RSS 210 Sect. A.8.5 | 30 dBr Complied

. General .

RF Exposure CFR47 15.247 (i), 2.1091 Population Complied

1.4 Special Accessories

No special accessories were necessary in order to achieve compliance.

1.5 Equipment Modifications

None.
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2 TUV Rheinland Accreditations & Endorsements
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2 Laboratory Information
2.1 Accreditations & Endorsements

2.1.1 US Federal Communications Commission

C TUV Rheinland of North America at 1279 Quarry Lane, Ste. A., Pleasanton, CA 94566, is
accredited by the commission for performing testing services for the general public on a fee

basis. These laboratory test facilities have been fully described in reports submitted to and
accepted by the FCC (FRN # US5254). The laboratory scope of accreditation includes: Title 47 CFR
Parts 15, 18, and 90. The accreditation is updated every 3 years.

2.1.2 NIST/NVLAP

wa‘d&@ TUV Rheinland of North America is accredited by the National Voluntary
s Laboratory Accreditation Program, which is administered under the auspices of the

National Institute of Standards and Technology. The laboratory has been assessed and accredited in
accordance with ISO Guide 17025:2005 and ISO 9002 (Lab Code 500011-0). The scope of laboratory
accreditation includes emission and immunity testing. The accreditation is updated annually.

2.1.3 Canada - Industry Canada

TUV Rheinland of North America at the 1279 Quarry Ln, Pleasanton, CA 94566
address is accredited by Industry Canada for performing testing services for the

Industry Canada

general public on a fee basis. This laboratory test facilities have been fully described in reports submitted
to and accepted by Industry Canada (File Number 2932M-1). This reference number is the indication to
the Industry Canada Certification Officers that the site meets the requirements of RSS 212, Issue 1
(Provisional). The accreditation is updated every 3 years.

2.1.4 Japan-VCCI

The Voluntary Control Council for Interference by Information Technology Equipment

V(C:l ' (VCCI) is a group that consists of Information Technology Equipment (ITE) manufacturers

and EMC test laboratories. The purpose of the Council is to take voluntary control

measures against electromagnetic interference from Information Technology Equipment,
and thereby contribute to the development of a socially beneficial and responsible state of affairs in the
realm of Information Technology Equipment in Japan. TUV Rheinland of North America at 1279 Quarry
Lane, Pleasanton, CA 94566 has been assessed and approved in accordance with the Regulations for
Voluntary Control Measures. (Registration Nos. R3701, G447, C-4144, T-1176, C-4145, T-1177).

2.1.5 Acceptance by Mutual Recognition Arrangement

4 The United States has an established agreement with specific countries under the
@ Asia Pacific Laboratory Accreditation Corporation (APLAC) Mutual Recognition
A PLAC | Arrangement. Under this agreement, all TUV Rheinland at 1279 Quarry Lane,
et ooy oo | P 1€ASANTON, CA 94566 test results and test reports within the scope of the laboratory

NIST / NVLAP accreditation will be accepted by each member country.
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2 TUV Rheinland Test Facilities
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2.2 Test Facilities

All of the test facilities are located at 1279 Quarry Lane, Ste. A, Pleasanton, California 94566, USA. The
2305 Mission College, Santa Clara, 95054, USA location is considered a Pleasanton annex.

2.2.1 Emission Test Facility

The Semi-Anechoic chamber and AC Line Conducted measurement facility used to collect the radiated
and conducted data has been constructed in accordance with ANSI C63.7:1992. The site has been
measured in accordance with and verified to comply with the theoretical normalized site attenuation
requirements of ANSI C63.4:2003, at test distances of 3 and 5 meters.  The site is listed with the FCC
and accredited by NVLAP (Lab Code 500011-0). The 3/5-meter semi-anechoic chamber used to collect
the radiated data has been verified to comply with the theoretical normalized site attenuation requirements
of ANSI C63.4:2003, at test distances of 3 meters and 5 meters. A report detailing this site can be
obtained from TUV Rheinland of North America.

2.2.2 Immunity Test Facility

ESD, EFT, Surge, PQF: These tests are performed in an environmentally controlled room with a 3.7 m x
4.8 m x 3.175 mm thick aluminum floor connected to PE ground.

For ESD testing, tabletop equipment is placed on an insulated mat with a surface resistivity of 10°
Ohms/square on a 1.6 m x 0.8 m x 0.8 m high non-conductive table with a 3.175 mm aluminum top
(Horizontal Coupling Plane). The HCP is connected to the main ground plane via a low impedance
ground strap through two 470-kQ resistors. The Vertical Coupling Plane consists of an aluminum plate
50 cm x 50 cm x 3.175 mm thick. The VCP is connected to the main ground plane via a low impedance
ground strap through two 470-kQ resistors.

For EFT, Surge, PQF, the HCP and VCP are removed.
RF Field Immunity testing is performed in a 7.3m x 4.3m x 4.1m anechoic chamber.

RF Conducted and Magnetic Field Immunity testing is performed on a 4.8m x 3.7m x 3.175mm thick
aluminum ground plane.

All test areas allow a minimum distance of 1 meter from the EUT to walls or conducting objects.

2.3 Measurement Uncertainty

Two types of measurement uncertainty are expressed in this report, per 1ISO Guide To The Expression Of
Uncertainty In Measurement, 1* Edition, 1995.

The Combined Standard Uncertainty is the standard uncertainty of the result of a measurement when that
result is obtained from the values of a number of other quantities; it is equal to the positive square root of
the sum of the variances or co-variances of these other quantities, weighted according to how the
measurement result varies with changes in these quantities. The term standard uncertainty is the result of
a measurement expressed as a standard deviation.
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2 TUV Rheinland Measurement Uncertainty
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The Expanded Uncertainty defines an interval about the result of a measurement that may be expected to
encompass a large fraction of the distribution of values that could reasonably be attributed to the
measurand. The fraction may be viewed as the coverage probability or level of confidence of the interval.

2.3.1 Sample Calculation — radiated & conducted emissions

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and
Antenna Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBuV/m) = RAW - AMP + CBL + ACF
Where: RAW = Measured level before correction (dBuV)
AMP = Amplifier Gain (dB)

CBL = Cable Loss (dB)

ACF = Antenna Correction Factor (dB/m)

dBuV /m
uV/m=10 2°
Sample radiated emissions calculation @ 30 MHz

Measurement +Antenna Factor-Amplifier Gain+Cable loss=Radiated Emissions (dBuV/m)

25dBuV/m +17.5dB —-20dB + 1.0 dB = 23.5 dBuV/m

2.3.2 Measurement Uncertainties

Table 2: Summary of Uncertainties

UIab Ucispr

Radiated Disturbance

30 MHz — 25,000 MHz 3.2dB 5.2dB

Conducted Disturbance @ Mains Terminals

150 kHz — 30 MHz 2.4dB 3.6dB

Disturbance Power

30 MHz — 300 MHz 3.92dB 45dB

Note: Uy is the calculated Combined Standard Uncertainty
Ucispr IS the measurement uncertainty requirement per CISPR 16.
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Calibration Traceability
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Measurement Uncertainty Immunity

The estimated combined standard uncertainty for ESD immunity measurements is + 4.1%.

The estimated combined standard uncertainty for radiated immunity measurements is + 2.7dB.

The estimated combined standard uncertainty for conducted immunity measurements is + 1.4dB.

The estimated combined standard uncertainty for damped oscillatory wave immunity measurements is + 8.8%.

The estimated combined standard uncertainty for harmonic current and flicker measurements is + 0.45%.

Measurement Uncertainty — Radio Testing

The estimated combined standard uncertainty for frequency error measurements is + 3.88 Hz

The estimated combined standard uncertainty for carrier power measurements is + 1.59 dB.

The estimated combined standard uncertainty for adjacent channel power measurements is + 1.47 dB.

The estimated combined standard uncertainty for modulation frequency response measurements is + 0.46 dB.

The estimated combined standard uncertainty for transmitter conducted emission measurements is + 4.01 dB

The expanded uncertainty at a level of 95% confidence is obtained by multiplying the combined
standard uncertainty by a coverage factor of 2. Compliance criteria are not based on measurement

uncertainty.
2.4 Calibration Traceability

All measurement instrumentation is traceable to the National Institute of Standards and Technology
(NIST). Measurement method complies with ANSI/NCSL Z540-1-1994 and 1SO Guide 17025:2005.
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2 TUV Rheinland Product Description
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3 Product Information

3.1 Product Description

RAP-3WN/ RAP-3WNP are ideal for home teleworkers and small branches. The single-radio 802.11
b/g/n RAP-3WN Remote Access Point offers wired and wireless network access, zero-touch provisioning,
identity-based access control, policy-based forwarding, air monitoring and wireless intrusion protection
across the 2.4-GHz band.

RAP-3WN/ RAP-3WNP devices features three 10/100BASE-T ports that can each be configured with a
unique set of policies, and a USB port for backup WAN connectivity across 3G/4G networks. RAP-
3WNP provides an 802.3af PoE power source (PSE) on the E2 Ethernet interface to power up VOIP
phones and other personal devices

3.2 Equipment Configuration

A description of the equipment configuration is given in Test Plan Section. The EUT was tested as called
for in the test standard and was configured and operated in a manner consistent with its intended use. The
EUT was connected to rated power and allowed to reach intended operating conditions. The placement of
the EUT system components was guided by the test standard and selected to represent typical installation
conditions.

In the case of an EUT that can operate in more than one configuration, preliminary testing was performed
to determine the configuration that produced maximum radiation.

The final configuration was selected to produce the worst case radiation for emissions testing and to place
the EUT in the most susceptible state for immunity testing.

RAP-3WNP is powered by 48V DC adapter, with the PoE function. RAP-3WN powered by 12V DC
adapter is depopulated version of the RAP-3WNP which offers no PoE function. The RAP-3WNP was
selected to produce the worst case radiation for emission testing.

3.3 Operating Mode

A description of the operation mode is given in Test Plan Section. In the case of an EUT that can operate
in more than one state, preliminary testing was performed to determine the operating mode that produced
maximum radiation.

The final operating mode was selected to produce the worst case radiation for emissions testing and to
place the EUT in the most susceptible state for immunity testing.
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2 TUV Rheinland Unigue Antenna Connector
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3.4 Unique Antenna Connector

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
CFRA47 Parts 15.211, 15.213, 15.217, 15.219, or 15.221.

3.4.1 Results

The RAP-3WN and RAP-3WNP are equipped with two antennas inside the device.
e Manufacturer is LYNwave. Part No. ALA100-051022
e Omni-directional antenna
e Connector type is UFL.
e Antennagain is 3.0 dBi

Since RAP-3WN and RAP-3WNP has beam forming option, the total antenna gain is calculated per
KDB662911.

Directional Gain = Gant + 10Log(N); where Gant is antenna gain and N is # of output chain.
Directional Gain = 3dBi +10Log(2) = 6.0dBi
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Output Power Requirements

4 Emissions

Testing was performed in accordance with CFR 47 Part 15.247:2010 and RSS 210 Annex 8:2010. These
test methods are listed under the laboratory’s NVLAP Scope of Accreditation. This test measures the
levels emanating from the EUT, thus evaluating the potential for the EUT to cause radio frequency
interference to other electronic devices. Procedures described in ANSI C63.10: 2009 were used.

4.1 Output Power Requirements

The maximum peak output power requirement is the maximum equivalent isotropic radiated power
delivering at the transmitting antenna under specified conditions of measurements in the presence of

modulation.

The maximum output power and harmonics shall not exceed CFR47 Part 15.247 (b3):2010 and RSS 210

A.8.4: 2010

The maximum transmitted power is +30 dBm or 1 Watt.

411 Test Method

The conducted method was used to measure the channel power output according to ANSI C63.10:2009
Section 6.10.3.1. The measurement was performed with modulation per CFR47 Part15.247 (b3):2010
and RSS 210 A.8.4: 2010. This test was conducted on 3 channels of Sample, S/N BFO000400. The worst

mode result indicated below.
Test Setup:

RF Shielded Chamber

Spectrum

16dB Coupler

Analyzer

EUT

Power Meter
and Sensor

Measurement Procedure AVG2 of KDB 558074 was applied with the device transmitted at 100% duty
cycle. Since the RAP-3WN and RAP-3WNP is a 2x2 MIMO with beam forming option, the KDB 662911

procedure was used to combine the multi-chain outputs.
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Output Power Requirements

4.1.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 3: RF Output Power at the Antenna Port — Test Results

Test Conditions: Conducted Measurement, Normal Temperature

Antenna Type: Omni-directional Power Setting: See test plan

Antenna Gain: +3.0 dBi Directional Gain: +6.0 dBi

Signal State: Modulated Duty Cycle: 100%

Ambient Temp.: 23 °C Relative Humidity:35%

802.11b Mode (1x2)

Frequency [bgnnlqt] Chain 0 [dBm] | Chain 1 [dBm] ME}EBP@]NH I\/I[zgg]in
2412 MHz +30.00 13.815 13.885 13.885 -16.12
2437 MHz +30.00 12.869 12.233 12.869 -17.13
2462 MHz +30.00 13.990 14.196 14.196 -15.80
Note: The highest output power was observed at 1Mbps. Only one chain would be active in this
mode.

802.11b Mode (2x2)
Frequency ['agnniqt] Chain 0 [dBm] | Chain 1 [dBm] TOEZ'BPrg‘]"’er “"[Z'gg]i”
2412 MHz +30.00 12.257 13.359 15.853 -14.15
2437 MHz +30.00 13.568 12.916 16.265 -13.74
2462 MHz +30.00 13.475 13.163 16.332 -13.67
Note: The highest output power was observed at 1Mbps.

802.11g Mode (1x2)
Frequency [Iagnn:'[] Chain 0 [dBm] | Chain 1 [dBm] MaE(dIBI;?iN er I\/I[erg]in
2412 MHz +30.00 8.370 8.207 8.370 -21.63
2437 MHz +30.00 14.005 12.845 14.005 -16.00
2462 MHz +30.00 8.978 8.272 8.978 -21.02
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Output Power Requirements

Note: The highest output power was observed at6 Mbps. Only one chains would be active in this
mode.
802.11g Mode (2x2)
Frequency ['ag“ni]t] Chain 0 [dBm] | Chain 1 [dBm] TOtEJBFr’T‘]’]""er M[f‘jgg]i”
2412 MHz +30.00 7.932 8.505 11.238 -18.76
2437 MHz +30.00 13.932 13.360 16.666 -13.33
2462 MHz +30.00 7.891 7.175 10.558 -19.44
Note: The highest output power was observed at6 Mbps.
802.11n (HT20) Mode, 1x2
Frequency [bgnnlut] Chain 0 [dBm] | Chain 1 [dBm] Ma[>é.BPr$]\]Ner I\/I[zgg]in
2412 MHz +30.00 6.653 7.078 7.078 -22.92
2437 MHz +30.00 14.895 14.549 14.895 -15.10
2462 MHz +30.00 7.940 7.213 7.940 -22.06
Note: The highest output power was observed at HT20 6.5 Mbps, 1 Data Stream.
802.11n (HT20) Mode, 2x2
Frequency [Ia'énrr']t] Chain 0 [dBm] | Chain 1 [dBm] Tot[?jIBPrg\]Ner I\/I[?jgg]in
2412 MHz +30.00 6.218 6.593 9.420 -20.58
2437 MHz +30.00 14,723 14.610 17.677 -12.32
2462 MHz +30.00 7.225 6.522 9.898 -20.10
Note: The highest output power was observed at HT20 13 Mbps, 2 Data Stream.
802.11n (HT40) Mode, 1x2
Frequency ['ag‘::]t] Chain 0 [dBm] | Chain 1 [dBm] Ma[’é'BPrf]‘]"’er “"[Z'Eg]i“
2422 MHz +30.00 4.705 5.094 5.094 -24.91
2437 MHz +30.00 8.389 8.427 8.427 -21.57
2452 MHz +30.00 6.780 6.325 6.780 -23.22
Note: The highest output power was observed at HT40 13.5 Mbps, 1 Data Stream.
802.11n (HT40) Mode, 2x2
Frequency [Eg“ni]t] Chain 0 [dBm] | Chain 1 [dBm] TOt[";‘j'BPrﬁ‘]"’er '\"[grE%i“
2422 MHz +30.00 3.465 5.138 7.392 -22.61
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Output Power Requirements

2437 MHz

+30.00

7.896

7.970

10.943

-19.06

2452 MHz

+30.00

6.311

5.776

9.062

-20.94

Note: The highest output power was observed at HT40 27 Mbps, 2 Data Stream.

Note: 1. The highest power output in each mode are high-lighted.

2. The highest channel power plots for each mode are displayed below. Additional plots are
available upon requested.

3. The beam forming in 2 space streams would have 6 dBi directional antenna gain. No antenna
power adjustment is needed.

Report Number: 31250477.001
EUT: Wireless Remote Access Point Model: RAP-3WN and RAP-3WNP

EMC / Rev 3/29/2012

FCCID: Q9DRAP3WN, IC ID: 4675A-RAP3WN

Page 16 of 148



A TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Output Power Requirements

= Agilent  15:43:32 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.412964 GHz
8.269 dBm

#Samp

Log

T

18 =
dB/

Offst

1.5

dB

FAwvg

Center 2.412 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

13.89 dBm /10.8641 MHz

Span 13 MH=z
Sweep 9.99 ms (1080 pts)

Channel Power

-56.47 dBm/Hz

Figure 1: Maximum Transmitted Power at Chain 1, 2412 MHz of 802.11b 1Mbps (1x2)
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Output Power Requirements

= Agilent  15:41:55 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.4374956 GHz
6./89 dBm

#Samp

[

Log
16

dB/

Offst

1.5

dB

FAwvg

Center 2.437 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

12.24 dBm /10.7448 MHz

Span 13 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-58.87 dBm/Hz

Figure 2: Maximum Transmitted Power at Chain 1, 2437 MHz of 802.11b 1Mbps (1x2)
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Output Power Requirements

= Agilent  15:48:27 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.4624956 GHz
8.664 dBm
2|

#Samp

o

Log

1 =
dB/

Offst

1.5

dB

FAwvg

Center 2.452 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

14.19 dBm /1@.5587 MHz

Span 13 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-56.84 dBm/Hz

Figure 3: Maximum Transmitted Power at Chain 1, 2462 MHz of 802.11b 1Mbps (1x2)
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Output Power Requirements

= Agilent  16:83:15 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.416835 GHz
4.569 dBm

#Samp

Log
16

Led [

dB/ b

Offst

1.5

dB

FAwvg

Center 2.412 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

8.37 dBm /16.6692 MHz

Span 20 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-63.85 dBm/Hz

Figure 4: Maximum Transmitted Power at Chain 0, 2412 MHz of 802.11g 6Mbps (1x2)
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= Agilent  16:86:86 Mar 7, 2012 R TS

Mkrl 2.448834 GHz
Ref 260 dBm #Htten 38 JB 18.97 dBm
+Samp I — —_J
Log } ' ¥
16 -
dB/
Offst
1.5
JB
FAwvg
Center 2.437 GHz Span 20 MH=z
#Res BH 1 MHz #YBH 3 MHz Sweep 9.99 ms (1000 pts)
Channel Power Power Spectral Density

14.00 dBm /16.7529 MHz -58.24 dBm/Hz

I

Figure 5: Maximum Transmitted Power at Chain 0, 2437 MHz of 802.11g 6Mbps (1x2)
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Output Power Requirements

- Agilent  16:83:86 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.4679496 GHz
4.895 dBm

#Samp

Log
16

dB/

Offst

1.5

dB

FAwvg

Center 2.452 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

8.98 dBm /16.4487 MHz

Span 20 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-63.18 dBm/Hz

Figure 6: Maximum Transmitted Power at Chain 0, 2462 MHz of 802.11g 6Mbps (1x2)
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Output Power Requirements

Ref 28 dBm

= Agilent  16:41:49 Mar 7, 2012

#Atten 30 dB

R TS

Mkrl 2.489367 GHz
3.831 dBm

#Samp

Log
16
dB/

o

Offst

1.5

dB

FAwvg

Center 2.412 GHz
#Res BH 1 MHz

Channel Power

6.65 dBm /17.7239 MHz

#EH 3 MHz

Span 20 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-65.84 dBm/Hz

Figure 7: Maximum Transmitted Power at Chain 0, 2412 MHz HT20 6.5Mbps (1x2)
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3 Agilent  16:44:84 Mar 7, 2012 R TS
Mkrl 2.448674 GHz
Ref 26 dBm #Atten 30 dB 12.1 dBm
¥oamp | | | 1 ol |
Log , I e U RPN, NS
10 b 9
dB/
Offst
1.5
dB
FAwvg
Center 2.437 GHz Span 20 MH=z
#Res BH 1 MHz #YBH 3 MHz Sweep 9.99 ms (1000 pts)
Channel Power Power Spectral Density
1490 dBm /17.5222 MHz -57.54 dBm/Hz
I

Figure 8: Maximum Transmitted Power at Chain 0, 2437 MHz HT20 6.5Mbps (1x2)
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Output Power Requirements

= Agilent  16:46:25 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.456384 GHz
4.322 dBm

#Samp

ted 0

Log
16

dB/

Offst

1.5

dB

FAwvg

Center 2.452 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

7.94 dBm /17.1549 MHz

Span 20 MH=z
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-64.41 dBm/Hz

Figure 9: Maximum Transmitted Power at Chain 0, 2462 MHz HT20 6.5Mbps (1x2)
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Output Power Requirements

= Agilent  17:23:31 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.43443 GHz
-2.781 dBm

#Samp

Log
16

P

dB/

Offst L

1.5

dB

FAwvg

Center 2.422 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

5.09 dBm /36.8792 MHz

Span 48 MHz
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-70.48 dBm/Hz

Figure 10: Maximum Transmitted Power at Chain 1, 2422 MHz at HT40 13.5Mbps (1x2)
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Output Power Requirements

= Agilent  17:21:47 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.444911 GHz
1.127 dBm

#Samp

Log
16

dB/ |

Offst

1.5

dB

FAwvg

Center 2.437 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

8.43 dBm /36.2275 MHz

Span 48 MHz
Sweep 9.99 ms (1080 pts)

Power Spectral Density

-67.17 dBm/Hz

Figure 11: Maximum Transmitted Power at Chain 1, 2437 MHz at HT40 13.5Mbps (1x2)
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Output Power Requirements

= Agilent  17:2@:11 Mar 7, 2012

Ref 28 dBm #Htten 30 dB

R TS

Mkrl 2.46667 GHz
-1.13 dBm

#Samp

Log
16

i
£

dB/  |—

Offst

1.5

dB

FAwvg

Center 2.452 GHz
#Res BH 1 MHz #YBH 3 MHz

Channel Power

6.33 dBm /36.3678 MHz

Span 48 MHz
Sweep 9.99 ms (1080 pts)

Channel Power

-69.28 dBm/Hz

Figure 12: Maximum Transmitted Power at Chain 1, 2452 MHz at HT40 13.5Mbps (1x2)
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4.2 Occupied Bandwidth

The occupied bandwidth is measured at an amplitude level reduced from the reference level by a specified
ratio. The reference level is the level of the highest amplitude signal observed from the transmitter at the
fundamental frequency.

The 99% bandwidth is the bandwidth in which 99% of the transmitted power occupied.

The 6dB bandwidth is defined the bandwidth of 6dBr from highest transmitted level of the fundamental
frequency.

The bandwidth shall be at least 500 kHz per Section CFR47 15.247(a2) 2010 and RSS Gen Sect. 4.4.1:
2010.

421 Test Method

The conducted method was used to measure the occupied bandwidth according to ANSI C63.10:2009
Section 6.9.1. The measurement was performed with modulation per CFR47 15.247(a2) 2010 and RSS
Gen Sect. 4.4.1:2010. This test was conducted on 3 channels of Sample S/N BF0000400. The worst
sample result indicated below.

Test Setup:
RF Shielded Chamber

Spectrum 16dB Coupler

Analyzer EUT

Power Meter
and Sensor

Measurement Procedure in KDB558074 was applied for occupied bandwidth.
Report Number: 31250477.001 Page 29 of 148
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Occupied Bandwidth

4.2.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 4: Occupied Bandwidth — Test Results

Test Conditions: Conducted Measurement, Normal Temperature and Voltage only

Antenna Type: Omni-directional

Power Setting: See test plan

Antenna Gain: +3.0 dBi

Directional Gain: +6.0 dBi

Signal State: Modulated

Duty Cycle: 100%

Ambient Temp.: 21 °C

Relative Humidity:35%

Bandwidth (MHz) for 802.11b

Frequency (MHz) Limit (kHz) 99;?|§W 6 dCI;E(s)W Results
2412 500 14.175 10.248 Pass
2437 500 14.261 10.253 Pass
2462 500 14.859 10.267 Pass
Note: The bandwidth was measured at 1Mbps for 802.11b mode.
Bandwidth (MHz) for 802.11g
Frequency (MHz) Limit (kHz) ggf/g‘gw 6 (jC:;é)W Results
2412 500 17.336 16.546 Pass
2437 500 20.055 16.557 Pass
2462 500 17.383 16.515 Pass
Note: The bandwidth was measured at 6Mbps for 802.11g mode.
Bandwidth (MHz) for 802.11n HT20
Frequency (MHz) Limit (kHz) ggf/g‘gw 6 dCE?gW Results
2412 500 18.189 17.727 Pass
2437 500 21.436 17.749 Pass
2462 500 18.210 17.741 Pass
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Occupied Bandwidth

Note: The bandwidth was measured at 6.5Mbps at 1 data stream

Bandwidth (MHz) for 802.11n HT40

_— Cho Cho
Frequency (MHz) Limit (kHz) 99% BW 6 dB BW Results
2422 500 38.170 36.882 Pass
2437 500 38.124 37.024 Pass
2452 500 38.012 36.886 Pass

Note: The bandwidth was observed at 13.5Mbps at 1 data stream

Note: The narrowest bandwidth plot for each mode is displayed below. Additional plots are available

upon requested.
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= Agilent  10:48:54 Mar 7, 2012 R T

Ref 121.5 dEpY #Htten 38 dB

#Peak |

i -7 T

dB/

Offst

1.5

dB

Center 2.412 GHz Span 30 MHz

#fes BH 300 kHz #YBH 1 MHz #Sweepn 100 ms (1AAG prs)

Occupied Bandwidth Occ BH % Pur  99.00 7
14.1747 MH=z x dB -6.00 db

Transmit Fregq Error 13672 kHz

¥ dB Bandwidth 16,248 MHz

I

Figure 13: Occupied Bandwidth, 2412 MHz at 802.11b, 1x2 chO, 1Mbps
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w5 Agilent  13:50:41 Mar 7, 20812 R T

Ref 121.5 dBpY #Htten 30 dB

#Peaak

Log

19 % o

dB/

Offst
1.5

dB

Center 2,462 GHz Span 30 MHz
#fes BH 300 kHz #YBH 1 MHz #Sweepn 100 ms (1AAG prs)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
17.3834 MHz x dB -6.00 dB

Transmit Freq Error -40.941 kHz
¥ dB Bandwuidth 16.515 MH=

Figure 14: Occupied Bandwidth, 2462 MHz at 802.11g, 1x2 ch0, 6Mbps
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2 Agilent  11:16:53 Mar 8, 2012 R TS

Ref 121.5 dBpY #Atten 30 dB

#Peaak

Log

18 =y =

dB/

Offst

1.5

dB

Center 2.412 GHz Span 30 MHz

#fes BH 300 kHz #YBH 1 MHz Sweep 4 ms (401 pts)

Occupied Bandwidth Occ BH % Pur  99.00
18 1891 HHZ Occupied Bandwidth -6.08 dB

Transmit Freq Error  31.2535 kHz

% B Bandwuidth 17.727 MHz

I

Figure 15: Occupied Bandwidth, 2412 MHz at HT20, 1x2 ch0, 6.5Mbps
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2 Agilent  11:26:33 Mar 8, 2012 R TS

Ref 121.5 dBpY #Atten 30 dB

#Peak

Log

18 e e

dB/

Offst

1.5

dB

Center 2.422 GHz Span 108 MHz

#Res BH 1 MHz #YBH 3 MHz Sweep 4 ms (401 pts)

Occupied Bandwidth Occ BH % PWr  99.00 7
38.1698 MHz x dB 600 dB

Transmit Freq Error  287.228 kHz

% dB Bandwidth 36.882 MHz

I

Figure 16: Occupied Bandwidth, 2422 MHz at HT40, 1x2 ch0, 13.5Mbps
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4.3 Unwanted Emissions into Non-Restricted Frequency Bands

The setup was identical to RF output power measurement. Intentional radiators operating under the
alternative provisions to the general emission limits, must be designed to ensure that the 20 dB or 30 dB
bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency band designated in the rule section
under which the equipment is operated. The requirement to contain the designated bandwidth of the
emission within the specified frequency band includes the effects from frequency sweeping, frequency
hopping and other modulation techniques that may be employed as well as the frequency stability of the
transmitter over expected variations in temperature and supply voltage. If the frequency stability is not
specified in the regulations, it is recommended that the fundamental emission be kept within at least the
central 80% of the permitted band in order to minimize the possibility of out-of-band operation.

Since the transmitter complies with the conducted power limits base on the use of RMS averaging per
CFR47 Part 15.247(b)(3), any frequency outside the band of 2400 MHz to 2483.5 MHz, the power output
level must be below 30db from the in-band transmitting signal; CFR 47 Part 15.215, 15.247(d) and RSS
210 A8.5

4.3.1 Test Method

The conducted method was used to measure the out-of-band emission requirement. The measurement was
performed with modulation per CFR47 15.247(4)(d) 2010 and RSS 210 A8.5: 2010. This test was
conducted on 3 channels of Sample, S/N BF0000400. The worst sample result indicated below.

Test Setup:
RF Shielded Chamber

Spectrum 16dB Coupler

Analyzer EUT

Power Meter
and Sensor

Measurement Procedure AVG2 of KDB 558074
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Unwanted Emissions into Non-Restricted Frequency Bands

4.3.2 Test Result

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 5: Emissions at the Band-Edge — Test Results

Test Conditions: Conducted Measurement, Normal Temperature and Voltage only

Antenna Type: Integrated

Power Setting: See test plan

Max. Antenna Gain: +3.0 dBi

Signal State: Modulated

Ambient Temp.: 23 °C

Relative Humidity:34%

Non-Restricted Frequency Band Emission

%)rgsg;g Mode R?BBL”e]\)/eI Plots Results
2412 MHz 1Mbps -24.10 Figure 18 Pass
2437 MHz 1Mbps -25.61 Figure 20 Pass
2462 MHz 1Mbps -24.60 Figure 22 Pass
2412 MHz 6 Mbps -34.01 Figure 24 Pass
2437 MHz 6 Mbps -27.91 Figure 26 Pass
2462 MHz 6 Mbps -32.77 Figure 28 Pass
2412 MHz 6.5 Mbps -35.83 Figure 30 Pass
2437 MHz 6.5 Mbps -27.26 Figure 32 Pass
2462 MHz 6.5 Mbps -34.84 Figure 34 Pass
2422 MHz 13.5 Mbps -41.13 Figure 36 Pass
2437 MHz 13.5 Mbps -37.04 Figure 38 Pass
2452 MHz 13.5 Mbps -38.38 Figure 40 Pass

Note: All out of band emissions are lower than the 30dBr level.

The maximum out of band emission on each individual output put is at least 30 dB below the maximum
in-band PSD on that output per KDB 662911.
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Figure 17: Reference Level for 802.11b 1Mbps - 2412 MHz
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Figure 18: Out of Band Emissions for 802.11b 1Mbps - 2412 MHz
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Figure 19: Reference Level for 802.11b 1Mbps - 2437 MHz
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Figure 20: Out of Band Emissions for 802.11b 1Mbps - 2437 MHz
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Figure 21: Reference Level for 802.11b 1Mbps - 2462 MHz
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Figure 22: Out of Band Emissions for 802.11b 1Mbps - 2462 MHz
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Figure 23: Reference Level for 802.11g 6Mbps - 2412 MHz

Report Number: 31250477.001
EUT: Wireless Remote Access Point Model: RAP-3WN and RAP-3WNP
EMC / Rev 3/29/2012

FCCID: Q9DRAP3WN, IC ID: 4675A-RAP3WN

Page 44 of 148



£ TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Unwanted Emissions into Non-Restricted Frequency Bands

RBW 100 kH=z REF Att 20 dB
Ref Lvl VBW 300 kH=z
10 dBm SWT 6.4 s Unit dBm
10
1.5 dp Offset V2| [T1] -34.82 dBnjf
2.427120000 GH=z
¢ 1 VITTTT] —4 .86 dJdbrj
Y 2.3818¢377 GHz
-10
-20
-30
| p1 -34.008 dBm
A
-40
-50
-60
-70
-80
-90

Start 30 MH=z

Date: 8.MAR.2012 18:14:24

2.497 GHz/

Figure 24: Out of Band Emissions for 802.11g 6Mbps - 2412 MHz
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Figure 25: Reference Level for 802.11g 6Mbps - 2437 MHz
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Figure 26: Out of Band Emissions for 802.11g 6Mbps - 2437 MHz
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Figure 27: Reference Level for 802.11g 6Mbps - 2462 MHz
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Figure 28: Out of Band Emissions for 802.11g 6Mbps - 2462 MHz
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Figure 29: Reference Level for 802.11n HT20 6.5Mbps - 2412 MHz
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Figure 30: Out of Band Emissions for 802.11n HT20 6.5Mbps - 2412 MHz
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Figure 31: Reference Level for 802.11n HT20 6.5Mbps - 2437 MHz
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Figure 32: Out of Band Emissions for 802.11n HT20 6.5Mbps - 2437 MHz
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Figure 33: Reference Level for 802.11n HT20 6.5Mbps - 2462 MHz
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Figure 34: Out of Band Emissions for 802.11n HT20 6.5Mbps - 2462 MHz

Stop 25 GHz
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Figure 35: Reference Level for 802.11n HT40 13.5Mbps - 2422 MHz
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Figure 36: Out of Band Emissions for 802.11n HT40 13.5Mbps - 2422 MHz
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Figure 37: Reference Level for 802.11n HT40 13.5Mbps - 2437 MHz
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Figure 38: Out of Band Emissions for 802.11n HT40 13.5Mbps - 2437 MHz

Stop 25 GHz
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Figure 39: Reference Level for 802.11n HT40 13.5Mbps - 2452 MHz
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Figure 40: Out of Band Emissions for 802.11n HT40 13.5Mbps - 2452 MHz
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4.4 Peak Power Spectral Density

According to the CFR47 Part 15.247 (e) and RSS 210 (A8.2), the spectral power density output of the
antenna port shall be less than 8dBm in any 3kHz band during any time interval of continuous

transmission.

441 Test Method

The conducted method was used to measure the channel power output per ANSI C63.10:2009 Section
6.11.2. The measurement was performed with modulation per CFR47 Part 15.247 (e) and RSS 210
(A8.2). This test was conducted on 3 channels of Sample SN S/N BF0000400. The worst sample result

indicated below.

Test Setup:

RF Shielded Chamber

Spectrum
Analyzer

16dB Coupler

Power Meter
and Sensor

EUT

Measurement procedure AVGPSD in Section 5.3.2 of KDB 558074 was applied.
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Peak Power Spectral Density

4.4.2 Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 6: Peak Power Spectral Density — Test Results

Test Conditions: Conducted Measurement, Normal Temperature and Voltage only

Antenna Type: Omni-directional

Power Setting: See test plan

Antenna Gain: +3.0 dBi

Directional Gain: +6.0 dBi

Signal State: Modulated

Duty Cycle: 100%

Ambient Temp.: 23 °C

Relative Humidity:34%

Peak Power Spectral Density

Freq. Mode Chain 0 Chain 1 CF F"\I/IDZXD Limit Margin
(MHz) [dBm] [dBm] [dB] [dBm] [dBm] [dB]
802.11b (1x2), One Data Stream
2412 1Mbps -2.19 -2.34 -15.2 -17.39 8.00 -25.39
2437 1Mbps -2.74 -2.80 -15.2 -17.94 8.00 -25.94
2462 1Mbps -1.95 -2.12 -15.2 -17.15 8.00 -25.15
802.11b (2x2), Two Data Streams
2412 1Mbps -3.72 -3.28 -12.2 -15.48 8.00 -23.48
2437 1Mbps -1.79 -1.90 -12.2 -13.99 8.00 -21.99
2462 1Mbps -2.27 -2.69 -12.2 -14.47 8.00 -22.47
802.11g (1x2), One Data Stream
2412 6 Mbps -9.69 -9.91 -15.2 -24.89 8.00 -32.89

Report Number: 31250477.001

EUT: Wireless Remote Access Point Model: RAP-3WN and RAP-3WNP
EMC / Rev 3/29/2012

FCCID: Q9DRAP3WN, IC ID: 4675A-RAP3WN

Page 63 of 148




A

=—TUV Rheinland
1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Peak Power Spectral Density

2437 6 Mbps -3.96 -3.87 -15.2 -19.07 8.00 -27.07
2462 6 Mbps -9.40 -9.89 -15.2 -24.60 8.00 -32.60
802.11b (2x2), Two Data Streams
2412 6 Mbps -9.85 -10.00 -12.2 -22.05 8.00 -30.05
2437 6 Mbps -4.16 -3.61 -12.2 -15.81 8.00 -23.81
2462 6 Mbps -10.61 -11.01 -12.2 -22.81 8.00 -30.81
802.11n HT20 (1x2), One Data Stream
2412 HT20 6.5 Mbps -11.05 -11.57 -15.2 -26.25 8.00 -34.25
2437 HT20 6.5 Mbps -3.39 -2.86 -15.2 -18.06 8.00 -26.06
2462 HT20 6.5 Mbps -10.62 -10.71 -15.2 -25.82 8.00 -33.82
802.11n HT20 (2x2), Two Data Streams
2412 HT20 13 Mbps -12.22 -11.64 -12.2 -23.84 8.00 -31.84
2437 HT20 13 Mbps -3.38 -2.73 -12.2 -14.93 8.00 -22.93
2462 HT20 13 Mbps -11.34 -11.92 -12.2 -23.54 8.00 -31.54
802.11n HT40 (1x2), One Data Stream
2422 HT40 13.5 Mbps -16.16 -15.10 -15.2 -30.30 8.00 -38.30
2437 HT40 13.5 Mbps -12.85 -11.69 -15.2 -26.89 8.00 -34.89
2452 HT40 13.5 Mbps -14.12 -14.73 -15.2 -29.32 8.00 -37.32
802.11n HT40 (2x2), Two Data Streams
2422 HT40 27 Mbps -16.96 -15.07 -12.2 -27.27 8.00 -35.27
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2437 HT40 27 Mbps -13.46 -12.23 -12.2 -24.43 8.00 -32.43

2452 HT40 27 Mbps -14.30 -15.26 -12.2 -23.54 8.00 -31.54

Note: CF was accounted for the number of data streams and test instrument bandwidth.
Data stream CF is 10*Log(N) per KDB 662911; where N is number of outputs. It is 3.01 dB for 2 streams.
Instrument Bandwidth is 100 kHz. Per KDB 558074, factor is 10*Log(3/100 kHz). It is -15.2 dB.

Sample Plots of the highest power spectral density are below. Additional plots are available on the files.
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Figure 41: Peak Power Spectral Density at Chain 1 - 2412 MHz 1Mbps (1x2)
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Figure 42: Peak Power Spectral Density at Chain 1 - 2437 MHz 1Mbps (1x2)
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Figure 43: Peak Power Spectral Density at Chain 1 - 2462 MHz 1Mbps (1x2)
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Figure 44: Peak Power Spectral Density at Chain 0 - 2412 MHz 1Mbps (2x2)
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Figure 45: Peak Power Spectral Density at Chain 0 - 2437 MHz 1Mbps (2x2)
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Figure 46: Peak Power Spectral Density at Chain 0 - 2462 MHz 1Mbps (2x2)
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4.5 Maximum Permissible Exposure

45.1 Test Methodology

In this document, we try to prove the safety of radiation harmfulness to the human body for our product.
The limit for Maximum Permissible Exposure (MPE) specified in FCC 1.1310 is followed. The Gain of
the antenna used in this calculation is declared by the manufacturer, and the maximum total power input
to the antenna is measured. Through the Friis transmission formula and the maximum gain of the antenna,
we can calculate the distance, away from the product, where the limit of MPE is reached.

Although the Friis transmission formula is a far field assumption, the calculated result of that is an over-
prediction for near field power density. We will take that as the worst case to specify the safety range.

45.2 RF Exposure Limit

According to FCC 1.1310 table 1: The criteria listed in the following table shall be used to evaluate the
environmental impact of human exposure to radio-frequency (RF) radiation as specified in 1.1307(b)

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frgi?};gcy Electric Field | Magnetic Field Power Density Average Time
(MH2) Strength (V/m) | Strength (A/m) (mW/cmz) (minutes)
(A)Limits For Occupational / Control Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/f 4.89/f *(900/f%) 6
30-300 1.0 6
300 - 1500 /300 6
1500 - 100,000 5 6
(B)Limits For General Population / Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/ %) 30
30-300 275 0.037 0.2 30
300 - 1500 /1500 30
1500 - 100,000 1.0 30
F = Frequency in MHz
* = Plane-wave equivalent power density
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45.3 EUT Operating Condition

The software provided by Manufacturer enabled the EUT to transmit data at lowest, middle and highest
channel individually.

45.4 Classification

The antenna of the product, under normal use condition, is at least 20cm away from the body of the user.
Warning statement to the user for keeping at least 20cm or more separation distance with the antenna
should be included in user’s manual. So, this device is classified as a Mobile Device.

455 Test Results

455.1 Antenna Gain

The transmitting antenna was integrated. The directional antenna gain was +6.01 dBi or 3.99 (numeric).

4.5.5.2 Output Power into Antenna & RF Exposure value at distance 20cm:

Calculations for this report are based on highest power measurement.

Limit for MPE (from FCC part 1.1310 table1) is 1.0 mW/cm?

The highest measured power is +17.677 dBm or 58.573mW

Using the Friss transmission formula, the EIRP is Pout*G, and R is 20cm.

Pd = (58.573*3.99) / (1600x) = 0.0465 mW/cm2, which is 0.9534 mW/cm2 below to the limit.

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

4.5.6 Sample Calculation

The Friss transmission formula: Pd = (Pout*G) / (4*n*R?)
Where;
Pd = power density in m\W/cm2
Pout = output power to antenna in mwW
G = gain of antenna in linear scale
n~3.1416
R = distance between observation point and center of the radiator in cm

Ref. : David K. Cheng, Field and Wave Electromagnetics, Second Edition, Page 640, Eq. (11-133).
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4.6 Unwanted Emission into Restricted Bands

Transmitter spurious emissions are emissions outside the frequency range of the equipment when the
equipment is in transmit mode; per requirement of CFR47 15.205, 15.209, 15.247(d), RSS 210 Sect. A.8.5

4.6.1 Test Methodology

4.6.1.1 Preliminary Test

A test program that controls instrumentation and data logging was used to automate the preliminary RF
emission test procedure. The frequency range of interest was divided into sub-ranges to yield a frequency
resolution of approximately 120 kHz and provide a reading at each frequency for no more than 12° of
turntable rotation. For each frequency sub-range the turntable was rotated 360° while peak emission data
was recorded and plotted over the frequency range of interest in horizontal and vertical antenna
polarization’s.

Preliminary emission profile testing was performed inside the anechoic chamber. The EUT was placed on
a 1.0m x 1.5m non-conductive table 80cm above the floor. The EUT was positioned as shown in the setup
photographs. The receiving antenna was placed at a distance of 3m at a fixed height of 1m. Measurement
equipment was located outside of the chamber. A video camera was placed inside the chamber to view the
EUT.

4.6.1.2 Final Test

For each frequency measured, the peak emission was maximized by manipulating the receiving antenna
from 1 to 4 meters above the ground plane and placing it at the position that produced the maximum
signal strength reading. The turntable was then rotated through 360° while observing the peak signal and
placing the EUT at the position that produced maximum radiation. The six highest emissions relative to
the limit were measured unless such emissions were more than 20 dB below the limit. If less than six
emissions are within 20 dB of the limit, than the noise level of the receiver is measured at frequencies
where emissions are expected. Multiples of all oscillator and microprocessor frequencies were also
checked.

Final testing was performed on an NSA compliant test site. The EUT was placed on a 1.0m x 1.5m non-
conductive table 80cm above the ground plane. The placement of EUT and cables were the same as for
preliminary testing and is shown in the setup photographs.

The 30 MHz to 1 GHz final scans performed on the worst axis, Y-Axis, at 802.11b, 1 Mbit/s, 2437 MHz.

The final scans performed on the worst axis, Y-Axis, at three operating channels for above 1 GHz; Ch0 is
worst case for 1 data stream.

2412 MHz, 2437 MHz, and 2462 MHz at 1Mbit/s 802.11b mode for 1 chain and 2 chain outputs
2412 MHz, 2437 MHz, and 2462 MHz at 6Mbit/s 802.11g mode for 1 chain and 2 chain outputs
2412 MHz, 2437 MHz, and 2462 MHz at 6.5Mbit/s 802.11n HT20 mode for 1 chain output
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2412 MHz, 2437 MHz, and 2462 MHz at 13Mbit/s 802.11n HT20 mode for 2 chain outputs
2422 MHz, 2437 MHz, and 2452 MHz at 13.5Mbit/s 802.11n HT40 mode for 1 chain output
2422 MHz, 2437 MHz, and 2452 MHz at 27 Mbit/s 802.11n HT40 mode for 2 chain outputs

4.6.1.3 Deviations

None.

4.6.2 Transmitter Spurious Emission Limit

The spurious emissions of the transmitter shall not exceed the values in CFR47 Part 15.205, 15.209: 2009
and RSS 210 A1.1.2 2007.

Measurement
Frequency (MHz) Field strength distance
(microvolts/meter) (meters)
0.009-0.490. ..t iinnnnnn. 2400/F (kHz) 300
0.490-1.705. .. i ieeenn. 24000/F (kHz) 30
1.705-30.0. ittt ineinennnnn 30 30
B30=88 . ittt it et e e e e e 100 *~* 3
B8=2 10 ittt ittt e e e e 150 ** 3
216=960 . . ittt e e e e e 200 ** 3
Above 960. ...ttt et e 500 3

All harmonics and spurious emission which are outside of the restricted band shall be 20dB below the in-
band emission.

4.6.3 Test Results

The final measurement data was taken under the worst case operating modes, configurations, and/or cable
positions. It also reflects the results including any modifications and/or special accessories listed in
Sections 1.4 and Test Plan.

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).
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Table 7: Transmit Spurious Emission at Band-Edge Requirements

Test Conditions: Radiated Measurement, Normal Temperature and Voltage only

Antenna Type: Integrated

Power Setting: See Test Plan

Max. Antenna Gain: + 3.0 dBi

Signal State: Modulated

Ambient Temp.: 22 °C

Relative Humidity:34%

Band-Edge Results

Emission ANT ANT  Table Det. Level Limit Spec Mode

Freq Polar Pos Pos  Pk/Ave Margin
(MHz)  (H/N)  (cm)  (deg) (dBuV/m) (dBuV/m) (dB)

Transmitted Data in 802.11b Mode
2390 H 270 145 Pk 59.95 74.00 -14.05 [2412 MHz, 1Mbps, ChO
2390 H 270 145 Avg 46.17 54.00 -7.83 2412 MHz, 1Mbps, Ch0
2390 V 77 290 Pk 58.93 74.00 -15.07 [ 2412 MHz, 1Mbps, ChO
2390 V 77 290 Avg 45.30 54.00 -8.70 2412 MHz, 1Mbps, Ch0
2390 H 238 182 Pk 58.25 74.00 -15.75 |2437 MHz, 1Mbps, ChO
2390 H 238 182 Avg 45.45 54.00 -8.55 2437 MHz, 1Mbps, Ch0
2390 \% -10 183 Pk 58.47 74.00 -15.53 |2437 MHz, 1Mbps, ChO
2390 V -10 183 Avg 45.28 54.00 -8.72 12437 MHz, 1Mbps, Ch0
2483.5 H 270 138 Pk 58.82 74.00 -15.18 (2462 MHz, 1Mbps, ChO
2483.5 H 270 138 Avg 45.04 54.00 -8.96 2462 MHz, 1Mbps, Ch0
2483.5 V 1 269 Pk 57.75 74.00 -16.25 |2462 MHz, 1Mbps, ChO
2483.5 V 1 269 Avg 44.60 54.00 -9.40 |2462 MHz, 1Mbps, Ch0
2390 H 247 136 Pk 57.84 74.00 -16.16 (2412 MHz, 1Mbps, Ch0+Ch1
2390 H 247 136 Avg 47.19 54.00 -6.81 |2412 MHz, 1Mbps, Ch0+Ch1
2390 V 288 173 Pk 58.18 74.00 -15.82 (2412 MHz, 1Mbps, Ch0+Ch1
2390 V 288 173 Avg 47.88 54.00 -6.12 2412 MHz, 1Mbps, Ch0+Ch1
2390 H 262 174 Pk 58.86 74.00 -15.14 (2437 MHz, 1Mbps, Ch0+Ch1
2390 H 262 174 Avg 47.30 54.00 -6.70 2437 MHz, 1Mbps, Ch0+Ch1
2390 V 266 164 Pk 58.27 74.00 -15.73 (2437 MHz, 1Mbps, Ch0+Ch1
2390 V 266 164 Avg 47.23 54.00 -6.77 2437 MHz, 1Mbps, Ch0+Ch1
2483.5 H 244 210 Pk 59.85 74.00 -14.15 (2462 MHz, 1Mbps, Ch0+Ch1
2483.5 H 244 210 Avg 51.27 54.00 -2.73 |2462 MHz, 1Mbps, Ch0+Ch1
2483.5 V 274 207 Pk 59.00 74.00 -15.00 (2462 MHz, 1Mbps, Ch0+Ch1
2483.5 V 274 207 Avg 49.25 54.00 -4.75 2462 MHz, 1Mbps, Ch0+Ch1

Transmitted Data in 802.11g Mode
2390 H 303 273 Pk 67.81 74.00 -6.19 2412 MHz, 6Mbps, Ch0
2390 H 303 273 Avg 51.93 54.00 -2.07 2412 MHz, 6Mbps, Ch0
2390 V 190 269 Pk 59.97 74.00 -14.03 (2412 MHz, 6Mbps, Ch0
2390 V 190 269 Avg 47.64 54.00 -6.36 |2412 MHz, 6Mbps, Ch0
2390 H 284 180 Pk 68.39 74.00 -5.61 2437 MHz, 6Mbps, Ch0
2390 H 284 180 Avg 51.08 54.00 -2.92 |2437 MHz, 6Mbps, Ch0
2390 V 56 232 Pk 62.81 74.00 -11.19 (2437 MHz, 6Mbps, Ch0
2390 V 56 232 Avg 48.11 54.00 -5.89 2437 MHz, 6Mbps, Ch0
2483.5 H 245 171 Pk 68.46 74.00 -5.54 |2462 MHz, 6Mbps, Ch0
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2483.5 H 245 171 Avg 52.34 54.00 -1.66 [2462 MHz, 6Mbps, ChO
24835 v 57 274 Pk 68.88 74.00 -5.12 [2462 MHz, 6Mbps, ChO
2483.5 v 57 274 Avg 53.75 54.00 -0.25 |2462 MHz, 6Mbps, Ch0
2390 H 290 181 Pk 71.74 74.00 -2.26 |2412 MHz, 6Mbps, Ch0+Ch1
2390 H 290 181 Avg 52.30 54.00 -1.70 [2412 MHz, 6Mbps, Ch0+Ch1
2390 v 273 99 Pk 68.65 74.00 -5.35 (2412 MHz, 6Mbps, Ch0+Chl
2390 v 273 99 Avg 52.76 54.00 -1.24 (2412 MHz, 6Mbps, Ch0+Ch1
2390 H 244 173 Pk 71.99 74.00 -2.01 |2437 MHz, 6Mbps, Ch0+Ch1
2390 H 244 173 Avg 52.94 54.00 -1.06 |2437 MHz, 6Mbps, Ch0+Chl
2390 v 289 133 Pk 70.43 74.00 -3.57 |2437 MHz, 6Mbps, Ch0+Chl
2390 v 289 133 Avg 51.53 54.00 -2.47 |2437 MHz, 6Mbps, Ch0+Ch1l
2483.5 H 272 103 Pk 64.87 74.00 -9.13 |2462 MHz, 6Mbps, Ch0+Ch1
2483.5 H 272 103 Avg 50.55 54.00 -3.45 |2462 MHz, 6Mbps, Ch0+Ch1
2483.5 v 284 169 Pk 64.23 74.00 -9.77 |2462 MHz, 6Mbps, Ch0+Ch1
2483.5 Y 284 169 Avg 49.93 54.00 -4.07 |2462 MHz, 6Mbps, Ch0+Ch1
Transmitted Data in 802.11n HT20 Mode
2390 H 267 172 Pk 71.69 74.00 -2.31 |2412 MHz, 6.5Mbps, Ch0
2390 H 267 172 Avg 52.88 54.00 -1.12 |2412 MHz, 6.5Mbps, Ch0
2390 v 202 318 Pk 59.69 74.00 -14.31 (2412 MHz, 6.5Mbps, Ch0
2390 v 202 318 Avg 49.19 54.00 -4.81 |2412 MHz, 6.5Mbps, Ch0
2390 H 256 175 Pk 71.29 74.00 -2.71 |2437 MHz, 6.5Mbps, Ch0
2390 H 256 175 Avg 51.58 54.00 -2.42 |2437 MHz, 6.5Mbps, Ch0
2390 \Y 0 338 Pk 66.18 74.00 -7.82 |2437 MHz, 6.5Mbps, Ch0
2390 v 0 338 Avg 49.26 54.00 -4.74 |2437 MHz, 6.5Mbps, Ch0
2483.5 H 235 101 Pk 72.24 74.00 -1.76 |2462 MHz, 6.5Mbps, ChO
2483.5 H 235 101 Avg 52.96 54.00 -1.04 |2462 MHz, 6.5Mbps, Ch0
2483.5 Y 173 312 Pk 61.98 74.00 -12.02 2462 MHz, 6.5Mbps, Ch0
2483.5 \Y 173 312 Avg 49.62 54.00 -4.38 |2462 MHz, 6.5Mbps, Ch0
2390 H 259 327 Pk 64.44 74.00 -9.56 (2412 MHz, 13Mbps, Ch0+Ch1
2390 H 264 106 Avg 50.80 54.00 -3.20 (2412 MHz, 13Mbps, Ch0+Ch1
2390 v 267 99 Pk 67.68 74.00 -6.32 |2412 MHz, 13Mbps, Ch0+Ch1
2390 v 267 99 Avg 52.58 54.00 -1.42 |2412 MHz, 13Mbps, Ch0+Ch1
2390 H 272 323 Pk 65.15 74.00 -8.85 (2437 MHz, 13Mbps, Ch0+Ch1
2390 H 272 323 Avg 50.43 54.00 -3.57 [2437 MHz, 13Mbps, Ch0+Ch1
2390 v 265 163 Pk 68.84 74.00 -5.16 [2437 MHz, 13Mbps, Ch0+Ch1
2390 v 265 163 Avg 51.35 54.00 -2.65 |2437 MHz, 13Mbps, Ch0+Ch1
2483.5 H 283 312 Pk 66.65 74.00 -7.35 |2462 MHz, 13Mbps, Ch0+Ch1
2483.5 H 283 312 Avg 51.94 54.00 -2.06 [2462 MHz, 13Mbps, Ch0+Ch1
2483.5 v 303 253 Pk 65.09 74.00 -8.91 (2462 MHz, 13Mbps, Ch0+Ch1
24835 v 303 253 Avg 51.96 54.00 -2.04 [2462 MHz, 13Mbps, Ch0+Ch1
Transmitted Data in 802.11n HT40 Mode
2390 H 277 327 Pk 69.11 74.00 -4.89 |2422 MHz, 13.5Mbps, Ch0
2390 H 277 327 Avg 52.87 54.00 -1.13 |2422 MHz, 13.5Mbps, Ch0
2390 v 345 338 Pk 60.33 74.00 -13.67 [2422 MHz, 13.5Mbps, Ch0
2390 v 345 338 Avg 50.05 54.00 -3.95 [2422 MHz, 13.5Mbps, ChO
2483.5 H 278 140 Pk 69.80 74.00 -4.20 [2437 MHz, 13.5Mbps, ChO
2390 H 278 140 Avg 52.68 54.00 -1.32 |2437 MHz, 13.5Mbps, Ch0
2483.5 v 1 338 Pk 67.01 74.00 -6.99 |2437 MHz, 13.5Mbps, Ch0
2483.5 v 1 338 Avg 52.90 54.00 -1.10 |2437 MHz, 13.5Mbps, Ch0
2483.5 H 273 104 Pk 64.08 74.00 -9.92 [2452 MHz, 13.5Mbps, ChO
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2483.5 H 273 104 Avg 51.98 54.00 -2.02 12452 MHz, 13.5Mbps, Ch0
2483.5 V 67 329 Pk 61.06 74.00 -12.94 2452 MHz, 13.5Mbps, ChO
2483.5 V 67 329 Avg 50.72 54.00 -3.28 |2452 MHz, 13.5Mbps, ChO
2390 H 276 264 Pk 63.15 74.00 -10.85 |2422 MHz, 27Mbps, Ch0+Ch1
2390 H 276 264 Avg 51.53 54.00 -2.47 12422 MHz, 27Mbps, Ch0+Ch1
2390 V 344 332 Pk 68.61 74.00 -5.39 2422 MHz, 27Mbps, Ch0+Ch1
2390 V 344 332 Avg 52.58 54.00 -1.42 |2422 MHz, 27Mbps, Ch0+Chl
2390 H 240 143 Pk 64.19 74.00 -9.81 |2437 MHz, 27Mbps, Ch0+Ch1l
2390 H 240 143 Avg 51.75 54.00 -2.25 |2437 MHz, 27Mbps, Ch0+Ch1l
2483.5 V 266 258 Pk 64.99 74.00 -9.01 2437 MHz, 27Mbps, Ch0+Ch1
2483.5 V 266 258 Avg 52.13 54.00 -1.87 2437 MHz, 27Mbps, Ch0+Ch1
2483.5 H 248 100 Pk 65.24 74.00 -8.76 |2452 MHz, 27Mbps, Ch0+Chl
2483.5 H 248 100 Avg 52.12 54.00 -1.88 |2452 MHz, 27Mbps, Ch0+Ch1l
2483.5 V 283 129 Pk 64.48 74.00 -9.52 |2452 MHz, 27Mbps, Ch0+Ch1l
2483.5 V 283 129 Avg 51.87 54.00 -2.13 |2452 MHz, 27Mbps, Ch0+Chl

Spec Margin = E-Field QP - Limit,

E-Field QP = FIM QP+ Total CF + Uncertainty

Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(Y) = + 3.2 dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis.
High-lighted measurements are showed on the below plots. Additional plots are available on file.
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Figure 47: Radiated Emission at the Edge for 2412 MHz, 1Mbps, Ch0 — Horizontal (Ave)
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Agilent Spectrum Analyzer - Swept 5A

e : ALIGH AT 11;52:02 PM Mar 04, 2013
#Avy Type: Pwr(RMS)

PNO: Fast 50 Trig: Free Run Avg|Hold: 111
IFGain:High #Atten: 0 dB

Mkr3 2.460 25 GHz
Ref Offset 32.8 dB 104.916 dBpV

Ref 119.79 dBpV

Stop 2.5500 GHz
#VBW 10 Hz Sweep (#Swp) 28.7 s (1001 pts)

MER MODE| TRC| SCL FUMNCTION FUNCTION *IDTH FUNCTION ¥ALLUE

1 IIIII-___
| f|  240000GHz 474€8¢BWv [ [ 0000000 |

[ 246025GHz[ 1to4etegBMV| | [

| 248360GHz| H127dBWv [ [ 000000 ]
- |

fuse [gstams ! DC Coupled

Figure 48: Radiated Emission at the Edge 2462 MHz, 1Mbps, Ch0+Ch1 — Horizontal (Ave)
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Agilent Spectrum Analyzer - Swept 5A
e : ALIGH AT 017,59 AM Mar 05, 2013

Marker 3 2.457000000000 GHz _ #Avg Type: Pwr(RMS)
PNO: Fast 50 Trig: Free Run Avg|Hold: 111

IFGain:High #Atten: 0 dB

Mkr3 2.457 00 GHz
Ref Offset 32.8 dB 91.220 dBpV

Ref 119.79 dBpV

Stop 2.5500 GHz
Sweep (#Swp) 28.7 s (1001 pts)

MER MODE| TRC| SCL ® FUMNCTION FUNCTION *IDTH FUNCTION ¥ALLUE

5
N [1]fF] 2,390 00 GHz 46816dBuv | 0000 0000000000000 ]
)l N [1]f] 2,400 00 GHz 46909dBpv [ 000000 00000 |

2.457 00 GHz gMzodBOy [ 00000 00000000000 |

Iﬂgsmms ! DC Coupled

£

Figure 49: Radiated Emission at the Edge for 2462 MHz, 6Mbps, Ch0 — Vertical (Ave)
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Agilent Spectrum Analyzer - Swept 5A
e : ALIGH AT 031409 AM Mar 05, 2013

Display Line 54.00 dBuV #Avg Type: Pwr(RMS) race FIEERD
PNO: Fast (oo Trig:Free Run Avg|Hold: 111 "

IFGain:High #Atten: 0 dB

Mkr3 2.432 25 GHz
Ref Offset 32.8 dB 103.169 dBpV

Ref 119.79 dBpV

Stop 2.5500 GHz
Sweep (#Swp) 28.7 s (1001 pts)

MER MODE| TRC| SCL FUMNCTION FUNCTION *IDTH FUNCTION ¥ALLUE

0 N [1[f] 2 390 00 GHz 52. 944 =T I
)l N [1]f] 2,400 00 GHz 60723dBwv [ 0000 00000000000 |
| 243225GHz 103169¢BWV| [ [ 000000000000 |

[fystatus ! DC Coupled

Figure 50: Radiated Emission at the Edge for 2437 MHz, 6Mbps, Ch0+Ch1 — Vertical (Ave)
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Agilent Spectrum Analyzer - Swept 5A
e e : ALIGN AUTO 09:18:44 PM Mar 05, 2013
#Avy Type: Pwr(RMS)
PNO: Fast 50 Trig: Free Run Avg|Hold: 11100
IFGain:High #Atten: 0 dB

Ref Offset 32.8 dB Mkr3 2.457 00 GHz

Ref 119.79 dBpV 94.500 dBpV

Stop 2.5500 GHz
#VBW 10 Hz Sweep 19.5 s (1001 pts)

MER MODE| TRC| SCL FUMNCTION FUNCTION *IDTH FUNCTION ¥ALLUE

1 IIIII-___
(1 [f[  240000GHz| 4878@c¢Bwv [ [ 0000000000 ]
| 245700GHz| e4800¢BWYV| [ [ |
= | 248360GHz| b2981dBWV [ [ 00000 ]

- |

b = O D 00~ O O G b
HRRRNRREER RS

= e =

[fystatus ! DC Coupled

—
=
(7]
(n]

Figure 51: Radiated Emission at the Edge for 2462 MHz, 6.5Mbps, ChO —Horizontal (Ave)
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Agilent Spectrum Analyzer - Swept SA
N N celcoolnel ] B ALIGN AUTO 09:30:10 PM Mar 05, 2013

Display Line 54.00 dBuV _ #Avg Type: Pwr(RMS)
PNO: Fast ) Trig:Free Run Avg|Hold: 11100
5 ——
IFGain:High #Atten: 0 dB

Mkr3 2.415 00 GHz
Ref Offset 32.8 dB
10 dRiiv  Ref 119.79 dBYV 95.414 dBpV

Stop 2.5500 GHz
Sweep 19.5 s (1001 pts)

MKR MODE| TRC SCL FUMCTION FUMCTION WIDTH FUMCTION WALUE
(N N [1]F] 2 390 00 GHz 52, 533 Bew| [ ]
p)d N [ 1] F | 2,400 00 GHz 67013dBuv| [ ]

95414dBuv| |
248350 GHz 48791 dBuY

fusc [fgstatus 1 DC Coupled

Figure 52: Radiated Emission at the Edge for 2412 MHz, 13Mbps, Ch0+Ch1 —Vertical (Ave)
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Agilent Spectrum Analyzer - Swept SA

N N celcoolnel ] B ALIGN AUTO 10:33:31 PM Mar 05, 201

Marker 3 2.446000000000 GHz . L) TS [PU(RINEEY,
PNO: Fast 0 Trig:FreeRun Avg|Hold: 11100

IFGain:High #Atten: 0 dB

Mkr3 2.446 00 GHz
Ref Offset 32.8 dB
10 dBidiv Ref 119.79 dByV 87.801 dBpV

Stop 2.5500 GHz
Sweep 19.5 s (1001 pts)

MKR MODE| TRC| SCL ® s FUMCTION FUNCTION WIDTH FUNCTION VaALLUE

1 IR 2.390 00 GHz =YY I e
pdl N [1]f] 2.400 00 GHz 5799dBuv [ [ ]
Sl N [1]f] 2.446 00 GHz e781edBuv [ 0 0000000000000000000000O]

fusc [fgstatus 1 DC Coupled

Figure 53: Radiated Emission at the Edge for 2437 MHz, 13.5Mbps, Ch0 — Vertical (Ave)
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Agilent Spectrum Analyzer - Swept 5A
el e R OGN DG e : ALIGN AUTO 11:42:47 PM Mar 05, 2013
#Avy Type: Pwr(RMS)
PNO: Fast 50 Trig: Free Run Avg|Hold: 11100
IFGain:High #Atten: 0 dB

Ref Offset 32.8 dB Mkr3 2.409 50 GHz

Ref 119.79 dBpV 88.619 dBpV

Stop 2.5500 GHz
Sweep 19.5 s (1001 pts)

MER MODE| TRC| SCL ® FUMNCTION FUNCTION *IDTH FUNCTION ¥ALLUE

.
N [ 1]f] 2.390 00 GHz 62567¢B0vV| | 1 |
d N [1]f| 2.400 00 GHz 61832dB0V [ ]

fusc [fystatus t DC Coupled

£

Figure 54: Radiated Emission at the Edge for 2422 MHz, 27Mbps, Ch0+Ch1 —Vertical (Ave)
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SOP 1 Radiated Emissions

EUT Name

Wireless Remote Access Point

Tracking # 31250477.001 Page 1 of 34
March 6th, 2012

EUT Model

RAP-3WN and RAP-3WNP

EUT Serial

BF0000400

EUT Config.  Y-Axis, 802.11b at 1Mbps

Date

Temp /Hum in

22°C / 35%rh

Temp / Hum out N/A

Line AC/ Freq

120 Vac/60 Hz

Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz
Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (PK) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk QP CF Ave Limit Margin
(MH2) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2437 MHz
30.55 \Y 106 211 45.60 43.79 |-4.63| 39.16 40.00 -0.84 |Spurious
58.73 \Y 112 42 51.60 50.12 [-16.15| 33.97 40.00 -6.03 |Spurious
79.97 \Y 141 214 55.95 55.21 [-16.68| 38.53 40.00 -1.47 |Spurious
91.55 \Y 131 221 51.78 49.51 |-15.35| 34.16 43.52 -9.36 |Spurious
91.50 H 322 76 40.91 38.20 [-16.01| 22.19 43.52 -21.33 |Spurious
674.98 H 120 161 41.98 41.79 [-2.09] 39.70 46.02 -6.32 |Spurious
750.00 H 107 108 37.65 36.65 |-0.63| 36.02 46.02 -10.00 |Spurious
875.04 H 103 261 35.04 32.95 0.74 | 33.69 46.02 -12.33 |Spurious

Spec Margin = E-Field QP - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field QP = FIM QP+ Total CF + Uncertainty

Combined Standard Uncertainty Uc(Y) = + 3.2 dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 1Mbps.

Both ChO and Ch1 were active.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 2 of 34
EUT Name Wireless Remote Access Point Date March 6th, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin  22°C/35%rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11b, 1Mbps on ChO and Chl Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C Performed by Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2412 MHz, 802.11b 1Mbit/s

TUV Rheinland of North America

eeeeeee d at 3 meter distance

ion -
lode - 802.11b 2437MHZ Horizontal |
-Laptop

3 4

Ampltude dBuV
¥ 8 8 8 & 8 8 8 8

20.00m 23000M 23000M ‘630.00M ‘830.00M

Operator: Jerem, y Luong

RE1-30MHz to 1GHz Version. T

03:59:20 PM, Tuesday, March 06,2012

Company - Aruba Networks Inc
Product - Remote Access Point TUV Rheinland of North America

Measured at 3 meter distance

Vertical

£ p£ 888 38

Amplitude dBuV

03:59:20 PM, Tuesday, March 06,2012

Notes: None.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 3 of 34
EUT Name Wireless Remote Access Point Date March 3, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Hum in 23°C/ 32%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 802.11b at 1Mbps Line AC/Freq 120 Vac/60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz
Dist/Ant Used 3m/EMCO3115/1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (PK) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MH2) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2412 MHz at 15.5 dBm
4824 H 166 111 48.24 47.41 242 | 49.83 53.98 -4.15 |Harmonic
4824 \Y 311 137 45.92 44.45 242 | 46.87 53.98 -7.11 |Harmonic
7235.17 \Y 179 76 40.85 39.94 8.02 | 47.96 53.98 -6.02 |Harmonic
7236.85 H 176 224 46.93 43.93 8.02 | 51.95 53.98 -2.03 |Harmonic
Transmitted Data at 2437 MHz at 14 dBm
4873.99 V 310 143 44.12 42.21 252 | 44.73 53.98 -9.25 |Harmonic
4874 H 203 94 42.12 39.87 2.52 | 42.39 53.98 -11.59 |Harmonic
7310.16 V 148 64 41.86 38.22 8.29 | 46.51 53.98 -7.47 |Harmonic
7311.88 H 148 222 47.1 44.4 8.29 | 52.69 53.98 -1.29 |Harmonic
Transmitted Data at 2462 MHz at 15.0 dBm
4924 V 307 147 42.84 40.78 2.6 43.38 53.98 -10.6 |Harmonic
4924 V 307 147 42.84 40.78 2.6 43.38 53.98 -10.6 |Harmonic
7385.16 V 128 283 46.16 43.73 8.24 | 51.96 53.98 -2.02 |Harmonic
7386.88 H 157 227 46.1 43.49 8.23 | 51.72 53.98 -2.26 |Harmonic

Spec Margin = E-Field QP - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field QP = FIM QP+ Total CF + Uncertainty

Combined Standard Uncertainty U(y) =+ 3.2 dB

Expanded Uncertainty U = kKu(y)

k = 2 for 95% confidence

Notes: The final measurement was observed on Y-axis, 1Mbps at ChO; worst case.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 4 of 34
EUT Name Wireless Remote Access Point Date Feb. 27,2012
EUT Model RAP-3WN and RAP-3WNP Temp /Hum in 23°C / 32%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 15.5dBm, 1Mbps on ChO Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2412 MHz, 802.11b 1Mbit/s
Power Setting = 15 TUV Rheinland of North America — Vertical Data
[Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Partis20fk)
CFRA47 Part 15 - :::i;?;x)
E 700
2 ol
< N Al aida vl
Operator: Jeremy Luoj-no: - ” s Frg;suency (GHz) 11m%§§§gg§§é%€§1§§gggk§oin: o 1706
Mand- 1to 18GHz.TIL Riada - 505235 &t 2412MHz
03:33:52 AM, Saturday, March 03,2012 RataRate - 1Mbps
0 emission was observed. TUV Rheinland of North America — Vet
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
FCCClass B : i”:(:jmﬂ*ve)
; 7001
E O o sttt gttt AN Mt s gy prontes sorie
Operator: Jeremy Lu:ill: o Frequean:;(GHz) %?EE Y'é@aﬁ%@gg int e
RE28- 1810 26GHZ.TIL %’Iﬁ?%ﬁ; tga§§41zmm
03:11:21 AM, Friday, March 02,2012 AXES - Chain - Cho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned to determine the emission. Final measurements are tabulated above.
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ﬁ-.-TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Unwanted Emission into Restricted Bands

EUT Name Wireless Remote Access Point

EUT Model RAP-3WN and RAP-3WNP

EUT Serial BF0000400

EUT Config.  Y-Axis, 14dBm, 1Mbps on ChO
Standard CFR47 Part 15 Subpart C

Dist/Ant Used 3m - EMCO3115 / 1m - RA42-K-F-4B-C

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 5

Date Feb. 27, 2012

of 34

Temp /Hum in 23°C/ 32%rh

Temp / Hum out N/A

Line AC 120 Vac 60 Hz

RBW /VBW 1 MHz / 3 MHz

Performed by  Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2437 MHz, 802.11b 1Mbit/s

Power Setting = 14 TUV Rheinland of North America — Vertical Data
[ohain=Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Part1s20Pk)
— Part15200 (Ave)
CFRA47 Part 15 —  Horizontal Data
1000
001
8001
g 004
3
3 ot
A
o
©
2
=
£ "
< kol e
T + t t t t t t t
106 306 506 706 206 1106 1306 1506 1706
3 GH Company - Aruba Networks
Operator: Jeremy Luong requency (GHz) Product - Remote Access Point
o BE000406.
rial -
Man3-1to 18GHz TiL ode 802 11b at 24371z
ata Rate - S
03:13:03 AM, Saturday, March 03,2012 Xis - Y P
0 emission was observed. TUV Rheinland of North America —Verica
Radiated Emissions 18to 26 GHz at 1 meter Distance —  Horizontal
— CFRA715.209 (Ave)
FCCClass B e e
1000
%00
800
__ 1007
>
5
Q0
=2
o
s ot
2
E M-WWWWMWMM Sl
<
004+
200+
1004
+ + |
180G 2006 206 2606
Operator: Jeremy Luong Frequency (GHz)

RE29- 1810 26GHz.TIL
03:20:38 AM, Friday, March 02,2012

Aruba Netw
gﬁg? YRERS g‘ggé"é’géﬁim
o’é"ei B 2437MHZ
ata Raté - IMbps

AXiS - Chain - Cho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.

1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz

The above plots were pre-scanned to determine the emission. Final measurements are tabulated

above.
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-4’.\*-.-TUV Rheinland Unwanted Emission into Restricted Bands

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 6 of 34
EUT Name Wireless Remote Access Point Date Feb. 27, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/ 32%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 15dBm, 1Mbps on ChO Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2462 MHz, 802.11b 1Mbit/s
Power Setting = 15 TUV Rheinland of North America — Vertical Data
[Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter — PatisZoPk
CFRA47 Part 15 T psanie
E 700
':% 00 l J:v.w‘ —WMM
Operator: Jeremy Luc;);3 - - mG Fio:JSHCY(GHZ) 11m;§;§§?{‘;’5§é§%25‘cgggkgulnt o o
Man5- 1to 18GHz.TL Roda- 503 290 4 a( 2462MHZ
04:58:51 AM, Saturday, March 03,2012 LaraRate- 1M

o0 emission was observed. TUV Rheinland of North America e
Radiated Emissions 18to 26 GHz at 1 meter Distance — Horizontal
— CRRA715200 (Ave)
FCC Class B N
jerage
1000
00t
8001
_ ot
>
>
Q  eof
Z
o
5 wof
= I
g MMWWWWWWWWW
<
w0
200
1004
0 + t
e oo 2% SArul aNeIWDr
any
Operator: Jeremy Luong Frequency (GHz) gﬂlq I%? ccess int
RE30- 1810 26GHz.TIL gfge 462MHz
03:27:58 AM, Friday, March 02,2012 AX|5 ha"'l Cho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned to determine the emission. Final measurements are tabulated
above.
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Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 7 of 34
EUT Name Wireless Remote Access Point Date Feb. 27, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/32%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 802.11b at 1IMbps on Ch0 and Ch1l Line AC/Freq 120 Vac/60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz
Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (PK) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MHz) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2412 MHz at 15 dBm
4824 H 149 -39 475 46.29 242 | 48.71 53.98 -5.27 [Harmonic
4824.03 \% 313 147 47.71 46.78 2.42 49.2 53.98 -4,78 [Harmonic
7236.91 \% 162 215 45,93 44,17 8.02 | 52.19 53.98 -1.79 [Harmonic
7236.91 \% 162 215 45.43 42.53 8.02 | 50.55 53.98 -3.43 [Harmonic
Transmitted Data at 2437 MHz at 15.5 dBm
4874 \ 306 137 48.37 46.89 2.52 49.41 53.98 -4.57 |Harmonic
4874.01 H 179 112 46.7 45.35 2.52 47.87 53.98 -6.11 |Harmonic
7310.16 V 300 226 46.52 4453 8.29 | 52.82 53.98 -1.16 |Harmonic
7310.16 H 124 221 45.32 43.45 8.29 51.74 53.98 -2.24 |Harmonic
Transmitted Data at 2462 MHz at 15 dBm
4924.01 \ 95 123 46.35 45.17 2.6 47.77 53.98 -6.21 |Harmonic
4924.01 H 98 347 46.02 45.09 2.6 47.69 53.98 -6.29 |Harmonic
7385.13 V 341 247 46.28 43.85 8.24 | 52.08 53.98 -1.9 |Harmonic
7386.9 H 218 159 41.74 38.17 8.23 46.4 53.98 -7.58 |Harmonic

Spec Margin = E-Field QP - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field QP = FIM QP+ Total CF + Uncertainty

Combined Standard Uncertainty U(y) =+ 3.2 dB

Expanded Uncertainty U = kKu(y)

k = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 1Mbps.
EUT was output at ChO and Chl

Report Number: 31250477.001
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Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 8 of 34
EUT Name Wireless Remote Access Point Date Feb. 27, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/ 32%rh

EUT Serial BF0000488 Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11b 1Mbps on ChO and Chl Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz

Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C

Performed by

Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2412 MHz

Power Setting =15
[Chain=Ch0 and Chl

1000

001

8001

TUV Rheinland of North America
1GHz to 18GHz Radiated Emission at 3 Meter
CFRA47 Part 15

— Vertical Data
— Part15209(PK)
— Part15200 (Ave)
— Horizontal Data.

7001

6001

5001
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4W

106 31:13
Operator: Jeremy Luong

Man6- 1to 18GHz.TIL

05:53:41 AM, Saturday, March 03,2012

+ t + t
506 706 906 1106

Frequency (GHz)

1506
Company - Aruba Networks
Product - Remote Access Point

P W
Mode - 802.. llb a! 2412MHZ
Data Rate 1Mbps

o emission was observed.

1000

001

a0t

7001

TUV Rheinland of North America
Radiated Emissions 18 to 26 GHz at 1 meter Distance
FCCClass B

— Vertical
= Horizontal
= CFR47 15.200 (Ave
X__Average

5

6001

5004

Amplitude (dBuV)

3001
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1001

MD-MMWWMWWMW

1806
Operator: Jeremy Luong
RE31-18t026GHz.TIL

04:02:26 AM, Friday, March 02,2012

206
Frequency (GHz)

t
2006

o any Arul aNetwor

q ccess int
ol
offe - 802 412MHz
Qa

AXIS haln ChO& Chl

1
2606

Notes:

1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned to determine the emission. Final measurements are tabulated

above.

Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
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Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 9

EUT Name Wireless Remote Access Point

EUT Model RAP-3WN and RAP-3WNP

EUT Serial BF0000488

EUT Config.  Y-Axis, 15.5dBm, 802.11b 1Mbps on Ch0 & Chl
Standard CFR47 Part 15 Subpart C

Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C

D

Temp /Hum in

ate

Feb. 27, 2012

of 34

23°C / 32%rh

Temp / Hum out N/A

Line AC
RBW / VBW
Performed by

120 Vac 60 Hz

1 MHz / 3 MHz

Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2437 MHz

Power Setting=155
[Chain =Ch0 and Chl

1000

2001+

TUV Rheinland of North America
1GHz to 18GHz Radiated Emission at 3 Meter
CFRA47 Part 15

— Vertical Data

— Part15209(PK)
— Part15200 (Ave)|
— Horizonal Data.

Amplitude (dBuv/m)

‘AMW
il

100
+ + + + + + +
106 306 506 706 206 106 b 1506 1706
Company - Aruba Networks
Operator: Jeremy Luong Frequency (GHz) Product - Remote Access Point

Man7- 1to 18GHz.TIL

10:36:30 PM, Monday, March 05,2012

Model- RAP-3WNP

Serial - BFOO00.
1b

Mode - 8

Data Rate - 1Mbp:
Axis -Y

400
02.11b at 2437MHz
bps

0 emission was observed.

TUV Rheinland of North America
Radiated Emissions 18 to 26 GHz at 1 meter Distance

— Vertical
— Horizontal

— CFRA715200 (Ave)

FCC Class B e e
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_ 0t
>
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o eot
A
]
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<
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| |
t t t
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Operator: Jeremy Luong
RE32- 18t0 26GHz.TIL
04:38:37 AM, Friday, March 02,2012

Frequency (GHz)

A

Aruba Netw
gog%i@ YREN g‘g?c"é’gé‘%im
- B0 A% 437z

e - IMbps

lode
R
XIS - Chain - Ch0 & Ch1

1
260G

Notes:

1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned to determine the emission. Final measurements are tabulated

above.

Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
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1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 10 of 34
EUT Name Wireless Remote Access Point Date Feb. 27, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/32%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 15dBm, 802.11b 1Mbps on ChO and Chl Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2462 MHz
Power Setting=17 TUV Rheinland of North America — Vertical Data
[Chain =Ch0 and Ch1 1GHz to 18GHz Radiated Emission at 3 Meter = Patis20Pk
CFRA47 Part 15 T sanoe)

1000

001

8001

7001

T t t t t
106 306 506 706 206 106

Amplitude (dBuV/m)

t t
1506 1706

13'“2
Company - Aruba Networks
Operator: Jeremy Luong Frequency (GHz) Product - Remote Access Point
L Soc0a0s
rial -
Man8- 1to 18GHz.TIL Moyeét??zlll’abal D462MHZ
ata Rate - s
11:09:46 PM, Monday, March 05,2012 Axis -Y P
0 emission was observed. TUV Rheinland of North America — Vertoa
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
— CFRA715209 (Ave)
FCCClass B % pverae
1000
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D 600t
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<
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1004
+ + + |
180G 2006 206 240G 2606
I3 GH ompany - Aruba Networ int
Operator: Jeremy Luong requency (GHz) oygqggg_ %ccess
rigl -
RE33- 18t0 26GHz.TIL 3926- 193 55 462MHZ
XIS -
04:46:37 AM, Friday, March 02,2012 AXiS - Chain - Ch0 & Ch1l

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz - 25 GHz Setting: RBW =1 MHz/ VBW =3 MHz
The above plots were pre-scanned to determine the emission. Final measurements are tabulated
above.
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£ TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions
EUT Name Wireless Remote Access Point

Tracking # 31250477.001 Page 11 of 34
Date Feb. 29" 2012

EUT Model RAP-3WN and RAP-3WNP

Temp /Hum in 23°C/31%rh

EUT Serial BF0000488

Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11g 6Mbps on ChO

Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15 Subpart C

RBW /VBW 1 MHz/ 3 MHz

Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C

Performed by  Jeremy Luong

Emission ANT ANT Table FIM (PK)
Freq Polar Pos Pos Pk

FIM
Ave

Total E-Field Spec Spec Type

CF

Ave Limit Margin

(MHz)  (HN) (cm) (deg) (dBuVv/m) (dBuV/m) dBuV (dBuVv/m) (dBuV/m) (dB)

Transmitted Data at 2412 MHz with 12 dBm

4824.72 \% 209 471 46.98 37.43 2.42 | 39.85 53.98 -14.13 [Harmonic
4825.21 H 282 161 43.76 31.46 2.42 | 33.88 53.98 -20.1 [Harmonic
7235.69 \% 132 153 41.36 26.74 8.02 | 34.76 53.98 -19.22 [Harmonic
7236.53 H 281 57 31.94 26.73 8.02 | 34.75 53.98 -19.23 [Harmonic
Transmitted Data at 2437 MHz with 15 dBm
7311.21 V 120 302 56.33 45.29 8.29 | 53.58 53.98 -0.4 |Harmonic
7312.48 H 189 223 56.28 45.09 8.29 | 53.38 53.98 -0.6 |Harmonic
4874.87 H 164 230 43.53 32.1 252 | 34.62 53.98 -19.36 |Harmonic
4870.27 V 161 77 38.39 27.02 253 | 29.54 53.98 -24.44 |Harmonic
Transmitted Data at 2462 MHz with 11 dBm
1794.19 \ 227 75 53.42 34.07 -4.96  29.11 53.98 -24.87 |Spurious
4922.22 H 221 13 34.46 22.37 259 | 24.96 53.98 -29.02 |Harmonic
4924.85 V 123 -56 32.33 21.9 2.6 2451 53.98 -29.47 |Harmonic

Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty

Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(y) =+3.2dB  Expanded Uncertainty U = Kuc(y) K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 6Mbps.

RF power transmitted at ChO of the radio.

The above power levels were reduced for band-edge emission. See the final power setting level

Section 6 of this report.
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1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 12 of 34
EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 12dBm, 802.11g 6Mbps on Ch0 Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2412 MHz
Power Setting =12 TUV Rheinland of North America — Vertical Data
[Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Partls2mPk)
CFR47 Part 15 T saeiie)
é_ w0t
Operator: Jeremy Luoln)gG - - mG FrgteO;uency (GHz) ' m%&?gg%ﬁgﬁéﬁggg;ksoim o o
REB- 1t0 18GHz.TIL Rodo 803 120 4t 2412MHz
05:30:11 AM, Wednesday, February 29,2012 RataRate-6Mops
0 emission was observed. TUV Rheinland of North America — Vertica
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontd

— CFRA715209 (Ave)
X [erage.

FCC Class B

1000

2001

8001

7001

S
EL M.WMWWWM
Operator: Jeremy Lu::;G o Freque?:;;(GHz) %g’qﬁggigpgﬁggéﬁgg%m -
RE34- 180 26GHz TIL Q%ze e Tggn 2412MHz
04:55:31 AM, Friday, March 02,2012 AXIS - Chain - Cho
Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz - 25 GHz Setting: RBW = 1 MHz/ VBW = 3 MHz
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Unwanted Emission into Restricted Bands

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 13 of 34

EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000400 Temp / Hum out N/A

EUT Config.  Y-Axis, 17dBm, 802.11g 6Mbps on ChO Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz

Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C

Performed by  Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2437 MHz

Power Setting =15
[Chain =Ch0

TUV Rheinland of North America
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ata Rate - s
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1000
w00t
00t
_ o
>
S
o e0t
A
@
S =0t
2
13 M‘D-WWWMM X S "
<
2004
20
100+
+ + !
180G 2006 206 %606

Operator: Jeremy Luong
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AXR Ehain - cho

Notes:

Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.

1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 14 of 34
EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 11dBm, 802.11g 6Mbps on Ch0 Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2462 MHz
Power Setting = 11 TUV Rheinland of North America — Vertical Data
[Chain = Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Patls200(Pk)
CFRA7 Part 15 T Fasante)
E 7001
E_ 00t ' i ..‘l_.wl - .AWAW
Operator: Jeremy Lul)lﬁj - - ” Frioqcuency (GHz) ’ m%&g?gﬁé&?gﬁg‘gg;k%im o -
RELO0- 1t0 18GHz TIL Riode - 503 10 4t 2462MHz
09:07:07 PM, Wednesday, February 29,2012 DataRate - 6Mops
0 emission was observed. TUV Rheinland of North America — Vertcal
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizonta

—  CFR4715200 (Ave)
X_Average

FCC Class B

1000

001

8001

7001

6001
5001

M-WWWMMWWMM

3004+

Amplitude (dBuV)

2001

100+

+ t +
180G 2006 2

Operator: Jeremy Luong Frequef:;(GHz) g"?q‘aﬁ Y’;\gg}a Né@ggﬁ’im .
RE36- 18t026GHz.TIL gg:jég%i bapSélGZMHZ
05:38:02 AM, Friday, March 02,2012 AXES - Chain - Cho
Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW = 1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 15 of 34

EUT Name Wireless Remote Access Point Date Feb. 29th 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Hum in 23°C/31%rh

EUT Serial BF0000488 Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11g 6Mbps on ChO & Chl Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz

Dist/Ant Used 3m/EMCO3115/1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type

Freq Polar Pos Pos Pk Ave CF Ave Limit Margin

(MHz)  (HN) (cm) (deg) (dBuVv/m) (dBuV/m) dBuV (dBuVv/m) (dBuV/m) (dB)

Transmitted Data at 2412 MHz with 11 dBm

4823.96 H 165 165 44.48 32.34 242 | 34.76 53.98 -19.22 [Harmonic
4824.23 \% 209 471 48.89 37.88 2.42 40.3 53.98 -13.68 [Harmonic
7234.38 H 153 164 37.41 23.8 8.02 | 31.82 53.98 -22.16 [Harmonic
7237.35 \% 289 15 37.76 25.13 8.02 | 33.15 53.98 -20.83 [Harmonic
Transmitted Data at 2437 MHz with 16 dBm
4873.68 V 173 158 46.07 34.07 252 | 36.59 53.98 -17.39 |Harmonic
4873.83 H 177 123 45.27 34.64 252 | 37.16 53.98 -16.82 |Harmonic
7307.16 V 132 298 56.98 43.17 8.28 | 51.45 53.98 -2.53 |Harmonic
7307.36 H 137 225 56.32 43.68 8.28 | 51.96 53.98 -2.02 |Harmonic
Transmitted Data at 2462 MHz with 10 dBm
4921.18 H 136 76 44.3 30.33 258 | 32.91 53.98 -21.07 |Harmonic
4921.3 V 143 434 52.72 39.06 258 | 41.65 53.98 -12.33 |Harmonic

Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty
Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(Y) =+3.2dB  Expanded Uncertainty U = Kuc(y) K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 6Mbps.
RF power transmitted at ChO and Ch1.
The above power levels were reduced for band-edge emission. See the final power setting level
Section 6 of this report.
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1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 16 of 34
EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 11dBm, 802.11g 6Mbps on Ch0 & Ch1l Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2412 MHz
Power Setting =11 TUV Rheinland of North America — Verical Data
[Chain =Cho and Ch1 1GHz to 18GHz Radiated Emission at 3 Meter - ::Egm)

CFRA47 Part 15

—Horizontal Data.
10001
001
8001
£ ™ot
>
3 wot
g 5004
%_ 200+
£
< 3004
20T
1004+
5 b ot e o e e e e
Operator: Jeremy Luong Frequency (GHz) %%réﬁ?pyéé%kigggtcvevg; Psoin!
Model- RAP-3WNP
REL1-11018GHz Tl Niode - B02100 8t 2412MHz
09:56:24 PM, Wednesday, February 29,2012 RataRate- 6Vbps
0 emission was observed. TUV Rheinland of North America — Vertica
Radiated Emissions 180 26 GHz at 1 meter Distance — Horizoal
FCC Class B = cRaRaRse
10001
9001
8001
— 7001
H
% 6001
% 5001
é 2004+ S AP Mol
< Rt T ) aacae Mot 0 ol Vohormaaiteshsrg
3004+
20014
1001
180G Zﬂi(XE 2?_:113 A ’\742‘5 ZG:OG
Operator: Jeremy Luong Frequency (GHz) %?lggggﬁyggigg&gggﬁoim
rigl -
RE37- 180 26GHz TIL )%E:e 2 ges 24120z
05:48:26 AM, Friday, March 02,2012 AXIS - Chain - ChO & Ch1
Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 17 of 34
EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 16dBm, 802.11g 6Mbps on Ch0 & Chl Line AC 120 Vac 60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2437 MHz
Power Setting = 16 TUV Rheinland of North America — Vertical Data
[Chain =ChOand Chl 1GHz to 18GHz Radiated Emission at 3 Meter - Zfiﬁm)

CFRA47 Part 15

—_Horizontal Dafa.

1000
001

8001

t t t t t + t
106 306 506 706 206 106 1506 1706

Amplitude (dBuV/m)

Company - ArubaNetworks
Operator: Jeremy Luong Frequency (GHz) P!oducl Remote Access Point
L Siocoa0s
rial
Man10- 1to 18GHz TIL MUFERS?Z 11’\% P 2437MHZ
ata Rate
05:31:42 AM, Tuesday, March 06,2012 Axis -Y
0 emission was observed. TUV Rheinland of North America —vericd
Radiated Emissions 18to 26 GHz at 1 meter Distance — Horizontal
— CFRA715209 Ave)
FCCClass B X
erage
1000
2001
8001
_ ot
>
5
Q60
A
3 T
g w0
2 mo_MMWWWWW A ANt RARRAL S
<
2001+
2001+
1004
+ t 1
e o0 =06 o a y s Aruba Networ %05
Operator: Jeremy Luong Frequency (GHz) 0 ﬁ'g ccess int
RE39- 1810 26GHz TIL g 437MHz
AXiS haln chog chi

08:52:49 PM, Friday, March 02,2012

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW = 1 MHz/ VBW = 3 MHz
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Unwanted Emission into Restricted Bands

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
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SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 18 of 34

EUT Name Wireless Remote Access Point Date Feb. 29th 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/31%rh
EUT Serial BF0000488 Temp / Hum out N/A

EUT Config.  Y-Axis, 10dBm, 802.11g 6Mbps on Ch0 & Ch1l Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz

Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C

Performed by  Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2462 MHz

Power Setting =10
[Chain = ChO and Chl

1000

00T

8001

TUV Rheinland of North America

— Vertical Data
1GHz to 18GHz Radiated Emission at 3 Meter = Part15209(PK)
— Part15209 (Ave)|
CFRA47 Part 15 Horizonial Data

7001+

6001

5001

001+

Amplitude (dBuV/m)

m.oﬁ‘h I l L

2001

1004

LM

106 306
Operator: Jeremy Luong
RE13- 1t0 18GHz.TIL

11:53:27 PM, Wednesday, February 29,2012

4 4
506 706 906
Frequency (GHz)

1306
Company - Aruba Networks
Product - Remote Access Point
Model- RAP-3WNP

Serial - BF0000488

Mode - 802.119 at 2462MHz
Data Rate - 6Mbps
Axis -Y

0 emission was observed.

1000

2001

8001

7001

6001

5001

00+

Amplitude (dBuVv)

300+

200+

1004+

TUV Rheinland of North America — Vertical
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
— CFRA7 15209 (Ave)
FCC Class B e
ol P

180G
Operator: Jeremy Luong
REA40- 18t0 26GHz.TIL

08:57:11 PM, Friday, March 02,2012

t +
2006 206
Frequency (GHz)

240G
%’é’gﬁ_‘gé%g?}ég?@é’géﬁim
rigl -
gP:SIE{g & - oMbps 4621z

~Chain- Ch0 & Ch1

|
1
2606

Notes:

Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 19 of 34

EUT Name Wireless Remote Access Point Date March 1%, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Hum in 23°C/40%rh

EUT Serial BF0000488 Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11n HT20 6.5Mbps at Ch0 Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz

Dist/Ant Used 3m/EMCO3115/1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type

Freq Polar Pos Pos Pk Ave CF Ave Limit Margin

(MHz)  (HN) (cm) (deg) (dBuVv/m) (dBuV/m) dBuV (dBuVv/m) (dBuV/m) (dB)

Transmitted Data at 2412 MHz with 10 dBm

4824.25 H 318 50 32.92 25.61 2.42 | 28.03 53.98 -25.95 [Harmonic
4825.15 \% 208 468 37.64 27.6 2.42 | 30.02 53.98 -23.96 [Harmonic
Transmitted Data at 2437 MHz with 17 dBm
4874.44 H 132 -19 46.1 33.9 252 | 36.42 53.98 -17.56 |Harmonic
4875.13 \% 131 230 47.32 34.25 252 | 36.77 53.98 -17.21 |Harmonic
7311.7 H 135 220 58.11 45.41 8.29 53.5 53.98 -0.48 |Harmonic
7313.2 V 182 -61 57.41 43.88 8.29 | 52.17 53.98 -1.81 |Harmonic
Transmitted Data at 2462 MHz with 9 dBm
4924.26 \ 141 415 49.23 37.11 2.6 39.71 53.98 -14.27 |Harmonic
4924.41 H 366 172 46.84 35.71 2.6 38.31 53.98 -15.67 |Harmonic

Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty
Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(Y) =+3.2dB  Expanded Uncertainty U = Kuc(y) K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 6.5Mbps.
RF power transmitted at Chains 0
The above power levels were reduced for band-edge emission. See the final power setting level
Section 6 of this report.
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-4’.\*-.-TUV Rheinland Unwanted Emission into Restricted Bands

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 20 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 10dBm, 802.11n HT20 6.5Mbps at ChO  Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2412 MHz
Power Setting = 10 TUV Rheinland of North America — Verical Data
[Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Partls20Pk)
CFR47 Part 15 T )
E 7004
Operator: Jeremy Luolng - - - F"geo;ue"cy (GHz) 11m%%(r§’§?{1;/§§rr5%3§§gtcvevggkpsmm - -
REL4-11018GH2TL Niode - BO211 1120 at 2412MHz
02:39:56 AM, Thursday, March 01,2012 RaiaRate-6.5Mbps
0 emission was observed. TUV Rheinland of North America —Verica
Radiated Emissions 18t0 26 GHz at 1 meter Distance - Horizontal
FCCClass B T Crersmeee
; 7001
:% w.o-mWMwWMMﬂW”
Operator: Jeremy Lu:JEanG o Ffequ;z:j(GHZ) o qa Y, ;gg%%ge}:\gggﬁmm e
REA41- 1810 26GHz TIL gr?j %@i 0 at 2412MHz
09:04:21 PM, Friday, March 02,2012 AXiS ha'” Ccho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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= TUV Rheinland

Unwanted Emission into Restricted Bands

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

EUT Name
EUT Model
EUT Serial
EUT Config.
Standard

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 21 of 34

Wireless Remote Access Point Date March 1st, 2012

RAP-3WN and RAP-3WNP Temp /Hum in  23°C / 40%rh

BF0000400 Temp / Hum out N/A

Y-Axis, 17dBm, 802.11n HT20 6.5Mbps at Ch0  Line AC 120 Vac 60 Hz

CFR47 Part 15 Subpart C RBW /VBW 1 MHz /3 MHz

Dist/Ant Used 3m - EMCO3115/1m - RA42-K-F-4B-C

Performed by  Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2437 MHz

TUV Rheinland of North America

Amplitude (dBuV/m)

Power Setting=17 — Vertical Data
[Phain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Patls2oPl
— Part15200(Ave)
CFRA47 Part 15 — Horizona Dt

T Mt BUm———C

| | |
t 1 1
906 106 150G

10G b 13'“; "
Company - Aruba Networks
Operator: Jeremy Luong Frequency (GHz) H’odBct }/Remote Access Point
ol £ 000406,
rial -
Man11-1to18GHz.TIL Hode 802 11n HT20 at 2437MHz
taRate - 6.
12:33:02 AM, Wednesday, March 07,2012 Aaanste ps
0 emission was observed. TUV Rheinland of North America — Verical
Radiated Emissions 18 to 26 GHz at 1 meter Distance - Horizontal
— CFRA715.200 (Ave)
FCCClass B x o o

1000

Amplitude (dBuV)

Operator: Jeremy Luong

001

8001

7001

6001

5001

400

3001+

2001

100

WMWMMWMWM—NJ’”WM

18

REA42- 180 26GHz TIL

09:08:13 PM, Friday, March 02,2012

G 206 A ’\%4'([1?
Frequency (GHz) %?ﬁqg%iru aNetworks .
B - 802 D120 at 2437MHz
ala Raté - 6.oMbps

X

Axi3 - Chain - Cho

Notes:

Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.

1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 22 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 9dBm, 802.11n HT20 6.5Mbps at Ch0 Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2462 MHz
Power Setting =9 TUV Rheinland of North America — Vertical Data
[Chain=Cho 1GHz to 18GHz Radiated Emission at 3 Meter = PatisZOPK
CFRA47 Part 15 - ::‘!f;flﬂ[)(;:ed
£ "o
EL w0} ' P “‘M
Operator: Jeremy Luoln): - - MG F’ZO;UEHCV(GHZ) 1106%20?5?{3 Egrg%s%gglcvgg;kéoum o "
REL6-1t0 18GHZ TL Viods - 602 95 T30 at 2462MHz
04:07:24 AM, Thursday, March 01,2012 RataRate- 6.5Mbps
0 emission was observed. TUV Rheinland of North America — Vertica
Radiated Emissions 18 to 26 GHz at 1 meter Distance —  Horizontal
FCC Class B S ormenzm e
:é; W-WNMMWWW N A e ol
Operator: Jeremy Lu:i:e o Freq“eznzcos(GHz) %@%%ngetggg%im -
RE43- 180 26GHZ TIL S0 at 2462MHz
09:12:22 PM, Friday, March 02,2012 AX'S hain - Cho
Notes:  Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 23 of 34

EUT Name Wireless Remote Access Point Date March 1st, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Hum in 23°C/40%rh

EUT Serial BF0000488 Temp / Hum out N/A

EUT Config.  Y-Axis, 802.11n HT20 13Mbps at Ch0 & Chl Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz

Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type

Freq Polar Pos Pos Pk Ave CF Ave Limit Margin

(MHz) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)

Transmitted Data at 2412 MHz with 8 dBm

4823.13 V 210 467 41.99 31.62 241 | 34.03 53.98 -19.95 |Harmonic

4824.15 H 209 179 38.97 27.93 242 | 30.35 53.98 -23.63 |Harmonic

Transmitted Data at 2437 MHz with 18 dBm

4873.13 V 117 -23 42.03 31.41 2.52 | 33.93 53.98 -20.05 |Harmonic
4874.15 H 101 123 42.95 33.48 2.52 36 53.98 -17.98 |Harmonic
7310.8 V 132 -52 45.72 43.98 8.29 | 52.27 53.98 -1.71 |Harmonic
7310.83 H 137 223 54.71 44.64 8.29 | 52.93 53.98 -1.05 |Harmonic

Transmitted Data at 2462 MHz with 8 dBm

4924.14 V 204 475 51.25 38.46 2.6 41.06 53.98 -12.92 |Harmonic

4924.74 H 199 149 40.42 30.39 2.6 32.99 53.98 -20.99 |Harmonic

Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty
Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty U,(Y) =+3.2dB  Expanded Uncertainty U = kuc(y) K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 13Mbps.
RF power transmitted at Chains 0 and Chain 1.
See the final power setting in Section 6 of this report.

Report Number: 31250477.001 Page 109 of 148
EUT: Wireless Remote Access Point Model: RAP-3WN and RAP-3WNP
EMC / Rev 3/29/2012

FCCID: Q9DRAP3WN, IC ID: 4675A-RAP3WN




ﬁ-.-TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466
Tel: (925) 249-9123, Fax: (925) 249-9124

Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions

EUT Name
EUT Model
EUT Serial
EUT Config.

Standard

Dist/Ant Used 3m - EMCO3115 / 1m - RA42-K-F-4B-C

Tracking # 31250477.001 Page 24 of 34

Wireless Remote Access Point Date March 1st, 2012

RAP-3WN and RAP-3WNP Temp /Hum in  23°C / 40%rh

BF0000488 Temp / Hum out N/A

Y-Axis, 8dBm, 802.11n HT20 13Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chl

CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz

Performed by  Jeremy Luong

Above 1 GHz Plots for Transmit Mode at 2412 MHz

Amplitude (dBuV/m)

500

400

300

Power Setting =8 TUV Rheinland of North America — Vertical Data.
[Chain=Ch0 & Chl 1GHz to 18GHz Radiated Emission at 3 Meter = Patis2mEl
— Partis200(ve))
CFRAT Part 15 b o
1000
00t
w0t
ot
e00t

Al o W
Aath WA e

200+

1004+

o

| |
1 1 1
306 906 1506

106
Compan: ArubaNe(works
Operator: Jeremy Luong Frequency (GHz) Fﬂ'orc'iﬁct yRemole Access Point
o ERoc0s
rial
REL7-1t018CHz Tl Mode - 802.11 HT20 at 2412MHz
Dala Rale 13Mbps
04:25:59 AM, Thursday, March 01,2012
0 emission was observed. TUV Rheinland of North America Vet
Radiated Emissions 18to 26 GHz at 1 meter Distance — Horizontal
— CFRA715200 (Ave)
FCC Class B X Average.
1000
00t
00t
. mot
S
3
o eof
A
@
3 st
2
2 w0t Slarcobng b A
<
004
2004
1004
: : |
1806 2006 206 Aruba i, 2606
o a y = Aruba Networl
Operator: Jeremy Luong Frequency (GHz) [@%@ cess Point
X
REA4- 1810 26GHz TIL a{'QE 0at 2412MHz

AXR: haln Cho& Chl

09:16:57 PM, Friday, March 02,2012

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 25 of 34
EUT Name Wireless Remote Access Point Date March 1st , 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Y-Axis, 18dBm, 802.11n HT20 13Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chl
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz / 3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2437 MHz
Power Setting = 18 TUV Rheinland of North America — Vertical Data
[Chain=Ch0 & Ch1 1GHz to 18GHz Radiated Emission at 3 Meter = Partls20Pk)
CFRA47 Part 15 T Pesanove)
E 7001
3 600+
E | WWM B
Operator: Jeremy LuolnugG - - " FYZO:UEHCY (GHz) ﬂm%%;gg?pgﬁgé%gégggg;kémm o .
Man12-1to 18GHz Tl Vo B0 200 11120 at 2437MHz
02:02:28 AM, Wednesday, March 07,2012 DataRate - 13Mbps
0 emission was observed. TUV Rheinland of North America —Verica
Radiated Emissions 18 to 26 GHz at 1 meter Distance —  Horizontal
FCC Class B T oarsam e
g m-mmww”‘wm o ¥ s -
Operator: Jeremy LH:E:: o Frequef:)? (GHz) gﬁ‘gg%ﬁ%@g‘é@%@im e
RE45- 18 t0 26GHzZ TIL ode 502" bro0at 24370z
AXR iRgham -cho& Chl

09:20:47 PM, Friday, March 02,2012

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 26 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 8dBm, 802.11n HT20 13Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chi
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2462 MHz
Power Setting =7 TUV Rheinland of North America — Vertical Data
[Chain=Ch0 & Ch1 1GHz to 18GHz Radiated Emission at 3 Meter = Partl5200k)
CFRA47 Part 15 T Patsaoive)

— Horizontal Data.
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Operator: Jeremy Luong Frequency (GHz) Fﬂ'ogulc!R RerémeAccess Point
REL9- 1to 18GHz.TIL Serial - BFO00048:

Mode - 80211 HT20 at 2462MHz

05:42:45 AM, Thursday, March 01,2012 RaraRate- 13Mops

0 emission was observed. TUV Rheinland of North America — Vertcal
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
— CFRA715209 Ave)
FCCClass B X
grage
1000
%001
8001
_ ot
>
5
Q60
A
3 T
g w0
= I
£ WWMM“WWW
<
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2001+
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+ t 1
0 o0 z06 o a Y5 Aruba Networl 206
Operator: Jeremy Luong Frequency (GHz) i%v%éccess int
Ti
RE46- 1810 26GHz.TIL a£ 20 at 2462MHz
09:24:36 PM, Friday, March 02,2012 AX|5 ha"‘l Ch0& Chl

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above pre-scan plots were used to determine the emission. Final measurements were tabulated
above.
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Unwanted Emission into Restricted Bands

SOP 1 Radiated Emissions

T

racking # 31250477.001 Page 27 of 34

EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 802.11n HT40 13.5Mbps at Ch0 Line AC/Freq 120 Vac/60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz
Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (PK) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MHz) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2422 MHz with 6 dBm
4850.39 H 187 170 38.32 28.08 2.55 | 30.63 53.98 -23.35 [Harmonic
4851.48 V 207 109 42.49 31.66 2.55 | 34.22 53.98 -19.76 [Harmonic
Transmitted Data at 2437 MHz with 10 dBm
4874.81 V 162 465 49.17 38.63 252 | 41.15 53.98 -12.83 |Harmonic
4884.2 H 167 145 42.92 32.19 2.5 34.69 53.98 -19.29 |Harmonic
Transmitted Data at 2452 MHz with 7 dBm
4901.51 H 182 166 38.85 29.36 248 | 31.84 53.98 -22.14 |Harmonic
4904.9 V 179 45 39.92 32.02 2.5 34.52 53.98 -19.46 |Harmonic
Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty

Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(Y) = + 3.2 dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 13.5Mbps.
RF power transmitted at Chains 0.
The above power levels were reduced for band-edge emission. See the final power setting level
Section 6 of this report.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 28 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 6dBm, 802.11n HT40 13.5Mbps at ChO  Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2422 MHz
Power Setting =6 TUV Rheinland of North America — Vertical Data
Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Patls20Pk
CFR47 Part 15 : :Z‘Uj‘iﬁ(::e)
E 7001
:;l m-!-“i ‘ ) U N M“‘J
operator:sremy Luony - ” ” Frequeney (GH) "mEMYg)gd*ﬁ;r;Egn;%g:ﬁs‘czggkso.m - -
RE20-1t0 18GHZ TLL SM%rzliﬁ B03 a3 1 Th0 at 2422MHz
06:16:07 AM, Thursday, March 01,2012 RataRate- 135Vbps
0 emission was observed. TUV Rheinland of North America Vet
Radiated Emissions 18 to 26 GHz at 1 meter Distance —  Horizontal
FCC Class B o omarmmRe
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0 a y Aruba Networks .
Operator: Jeremy Luong Frequency (GHz) @% esslﬁmm

e
REA7-18t026GHz.TIL a[EfZ 40 at 2422MHz
09:29:11 PM, Friday, March 02,2012 AXS - haln Cho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 29 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 10dBm, 802.11n HT40 13.5Mbps at Ch0 Line AC 120 Vac 60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2437 MHz
Power Setting = 10 TUV Rheinland of North America — Vertical Data
[Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Partls200PK)
CFR47 Part 15 : ::‘U:;DQDV;‘:)
E MW

de - 802.11 HTAk? at 2437MHz

Data Rate 13
08:52:02 PM, Thursday,March 01,2012

0 emission was observed. TUV Rheinland of North America — Vertcal
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
— CFRA715200 (Ave)
FCC Class B Ao

1000

9001

8001

7001

6001
5001

MAO-WMWWWMMWWWM

300+

Amplitude (dBuV)
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| | |
t t 1
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0 a Aruba Networl
Operator: Jeremy Luong Frequency (GHz) YR @%ccess@mm
]
REA9- 1810 26GHz.TIL a[ﬂZE 40 at 2437MHz
09:43:53 PM, Friday, March 02,2012 AxS- ham Cho

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned. The final measurements were tabulated above.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 30 of 34
EUT Name Wireless Remote Access Point Date March 1st , 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 6dBm, 802.11n HT40 13.5Mbps at ChO  Line AC 120 Vac 60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2452 MHz
Power Setting =6 TUV Rheinland of North America — Vertical Data
Chain =Cho 1GHz to 18GHz Radiated Emission at 3 Meter = Patls2mPk)
CFR47 Part 15 : :Z“ij‘zf;::e)
E 7001
:;l :,:;H-N | Adptoh ;h " 4 ‘“#‘M
Operator: Jeremy Luu;): N - - FTZD;U@"CY(GHZ) 11%%23}5?{‘553@%32&2%2?&0“ o o
RE22-1t0 18GHZ TLL Nide - 803 13 140 at 2452MHz
09:11:43 PM, Thursday, March 01,2012 DataRate 135Mbps
0 emission was observed. TUV Rheinland of North America — Verica
Radiated Emissions 18 to 26 GHz at 1 meter Distance " Horizontal

— CFRA715.209 Ave)
X erage.

FCCClass B

6001
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MO-WMWMWWWWWMWWMMW
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Amplitude (dBuV)
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| |
t t 1
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0 a y - Aruba Nelwor
Operator: Jeremy Luong Frequency (GHz) u gaﬁﬁ Cesslﬁllnl
RES50- 18to 26GHz.TIL a 40 at 2452MHz
?E hain - ChO

09:47:58 PM, Friday, March 02,2012

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 31 of 34

EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 802.11n HT40 27Mbps at Ch0 & Chl Line AC/Freq 120 Vac/60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz/ 3 MHz
Dist/Ant Used 3m/EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Emission ANT ANT Table FIM (PK) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MHz) (HV) (cm) (deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2422 MHz with 6 dBm
4842.28 H 165 156 36.33 27.35 251 | 29.86 53.98 -24.12 [Harmonic
4843.42 \% 148 119 38.3 32.29 252 | 34.81 53.98 -19.17 [Harmonic
Transmitted Data at 2437 MHz with 9 dBm
1792.47 \% 135 132 53.72 45,13 |[-4.98| 40.14 53.98 -13.84 |Spurious
4874.34 H 184 171 39.26 30.01 252 | 32.53 53.98 -21.45 |Harmonic
4874.76 V 183 108 42.12 36.85 252 | 39.37 53.98 -14.61 |Harmonic
Transmitted Data at 2452 MHz with 7 dBm
1792.47 V 126 122 51.9 44,11 |[-4.98| 39.13 53.98 -14.85 |Spurious
4897.02 H 204 161 38.85 29.15 248 | 31.63 53.98 -22.35 |Harmonic
4905.83 V 161 111 44.4 36.13 2.5 38.63 53.98 -15.35 |Harmonic

Spec Margin = E-Field QP - Limit, E-Field QP = FIM QP+ Total CF + Uncertainty
Total CF= Amp Gain + Cable Loss + ANT Factor

Combined Standard Uncertainty Uc(y) =+3.2dB  Expanded Uncertainty U = Kuc(y) K = 2 for 95% confidence

Notes: Worst case was observed on Y-axis, 27Mbps.
RF power transmitted at Chains 0, 1.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 32 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 6dBm, 802.11n HT40 27Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chi
Standard CFR47 Part 15 Subpart C RBW /VBW 1 MHz / 3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2422 MHz
Power Setting =6 TUV Rheinland of North America — Vertical Data
Chain =Ch0 and Ch1 1GHz to 18GHz Radiated Emission at 3 Meter - ::iggtl)

CFRA47 Part 15 — Horizontal Daa
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0 emission was observed. TUV Rheinland of North America ey
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizontal
— CFR47 15200 (Ave)
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09:52:10 PM, Friday, March 02,2012

Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW = 1 MHz/ VBW = 3 MHz
The above plots were pre-scanned for emissions. The final measurements are tabulated above.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 33 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 8dBm, 802.11n HT40 27Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chi
Standard CFRA47 Part 15 Subpart C RBW /VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2437 MHz
Power Setting =8 TUV Rheinland of North America — Vertical Data
Chain = Ch0and Ch1 1GHz to 18GHz Radiated Emission at 3 Meter = Pat1520Pk)
CFRA47 Part 15 T Fesanoe)
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DataRate - 27Vbps
09:48:45 PM, Thursday, March 01,2012 22 Rate - 27Mbps

0 emission was observed. TUV Rheinland of North America v
Radiated Emissions 18 to 26 GHz at 1 meter Distance —  Horizontal
— CFRA715200 (Ave)
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Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW = 1 MHz/ VBW = 3 MHz
The above plots were pre-scanned for emissions. The final measurements are tabulated above.
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SOP 1 Radiated Emissions Tracking # 31250477.001 Page 34 of 34
EUT Name Wireless Remote Access Point Date March 1st, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/40%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config.  Y-Axis, 5dBm, 802.11n HT40 27Mbps at Ch0 & Line AC 120 Vac 60 Hz
Chi
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m - EMCO3115/ 1m - RA42-K-F-4B-C Performed by  Jeremy Luong
Above 1 GHz Plots for Transmit Mode at 2452 MHz
Power Setting =5 TUV Rheinland of North America — Vertica Data
[Chain =Ch0and Ch1 1GHz to 18GHz Radiated Emission at 3 Meter = Pat1520Pk)
CFRA47 Part 15 T P2t
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1000

2001+

8001

7001+

6001

5004
w004+

A vy
00 A, M o

200+

Amplitude (dBuV/m)

1004+

0 + + + + + + + +
106 306 506 706 206 106 1506 1706

Compan: Aruba Ne(works
Operator: Jeremy Luong Frequency (GHz) m‘;&gctgﬁgr&ma/\ccess Point
RE25- 1t0 18GHZ.TIL Serial - BF0000488

Mode - 802.11 HT40 at 2452MHz
Dala Rale 27Mbps
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0 emission was observed. TUV Rheinland of North America — Verica
Radiated Emissions 18 to 26 GHz at 1 meter Distance — Horizomal
— CFRA715.209 Ave)
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Notes: Limit was extrapolated to 1m distance for 18 GHz — 25 GHz range.
1 GHz — 25 GHz Setting: RBW =1 MHz/ VBW = 3 MHz
The above plots were pre-scanned for emissions. The final measurements are tabulated above.
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4.6.4 Sample Calculation

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and Antenna
Correction Factor to the measured reading. The basic equation is as follows:

Field Strength (dBpV/m) = FIM - AMP + CBL + ACF

Where: FIM = Field Intensity Meter (dBuV)
AMP = Amplifier Gain (dB)
CBL = Cable Loss (dB)
ACF = Antenna Correction Factor (dB/m)
dBuV /m

u/m=10 2°
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4.7 Receiver Spurious Emissions

Receiver spurious emissions are emissions at any frequency when the equipment is in receive mode.

The spurious emissions of the receiver shall not exceed the values in CFR47 Part 15.109 and RSS 210
Sect 2.7.

4.7.1 Test Methodology

4.7.1.1 Preliminary Test

A test program that controls instrumentation and data logging was used to automate the preliminary RF
emission test procedure. The frequency range of interest was divided into sub-ranges to yield a frequency
resolution of approximately 120 kHz and provide a reading at each frequency for no more than 12° of
turntable rotation. For each frequency sub-range the turntable was rotated 360° while peak emission data
was recorded and plotted over the frequency range of interest in horizontal and vertical antenna
polarization’s.

Preliminary emission profile testing was performed inside the semi anechoic chamber. The EUT was
placed on a 1.0m x 1.5m non-conductive table 80cm above the floor. The EUT was positioned as shown
in the setup photographs. The receiving antenna was placed at a distance of 3m at a fixed height of 1m.
Measurement equipment was located outside of the chamber. A video camera was placed inside the
chamber to view the EUT.

Preliminary scans performed with EUT positioned horizontal and vertically. Vertical position was worse.

4.7.1.2 Final Test

For each frequency measured, the peak emission was maximized by manipulating the receiving antenna
from 1 to 4 meters above the ground plane and placing it at the position that produced the maximum
signal strength reading. The turntable was then rotated through 360° while observing the peak signal and
placing the EUT at the position that produced maximum radiation. The six highest emissions relative to
the limit were measured unless such emissions were more than 20 dB below the limit. If less than six
emissions are within 20 dB of the limit, than the noise level of the receiver is measured at frequencies
where emissions are expected. Multiples of all oscillator and microprocessor frequencies were also
checked.

Final testing was performed on an NSA compliant test site. The EUT was placed on a 1.0m x 1.5m non-
conductive table 80cm above the ground plane. The placement of EUT and cables were the same as for
preliminary testing and is shown in the setup photographs.

The final scans performed with EUT positioned vertically in;
20 MHz received bandwidth at 2437 MHz.
40 MHz received bandwidth at 2437 MHz

4.7.1.3 Deviations

None.
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4.7.2 Receiver Spurious Emission Limit

The spurious emissions of the receiver shall not exceed the values in CFR47 Part 15.205, 15.209: 2010
and RSS 210 A1.1.2 2010.

Measurement
Frequency (MHz) Field strength distance
(microvolts/meter) (meters)
0.009-0.490. ..ttt eneeeennnnn 2400/F (kHz) 300
0.490-1.705 . ittt ittt ieeeennnn 24000/F (kHz) 30
1.705-30.0. et iine et tieennnn 30 30
B0=88 . it ittt e e e e e e 100 *=* 3
B8 =210t ittt ettt et 150 *=* 3
216=960 . ¢ ittt e e e e e e 200 *+* 3
Above 960 . ...ttt ittt 500 3

4.7.3 Test Results

The final measurement data indicates the worst case operating modes, configurations, and/or cable
positions. It also reflects the results including any modifications and/or special accessories listed in
Sections 1.4 and 1.5.

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

4.7.3.1 Final Data

The data recorded in this section contains the final results under the worst-case conditions and without
any modifications or special accessories implemented as the manufacturer intends.

Report Number: 31250477.001 Page 123 of 148
EUT: Wireless Remote Access Point Model: RAP-3WN and RAP-3WNP
EMC / Rev 3/29/2012

FCCID: Q9DRAP3WN, IC ID: 4675A-RAP3WN



£ TUV Rheinland

1279 Quarry Lane, Ste. A, Pleasanton, CA 95466

Tel: (925) 249-9123, Fax: (925) 249-9124

Receiver Spurious Emissions

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 1 of 8

EUT Name Wireless Remote Access Point Date March 6, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/34%rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config. 20 MHz BW, RX on Y-Axis Line AC/Freq 120 Vac 60 Hz

Standard CFR47 Part 15 Subpart C RBW / VBW 120 kHz / 300 kHz

Dist/Ant Used 3m/JB3 Performed by  Jeremy Luong

Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk QP CF QP Limit Margin
(MHz) (HV) (cm) (Deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Receive Mode at 2437 MHz

81.25 H 251 87 40.73 38.73 |[-16.26| 22.47 40.00 -17.53 |Spurious
106.91 H 313 258 37.73 35.90 (-11.89| 24.01 43.52 -19.51 |Spurious
750.00 H 104 247 34.05 32.74 |-0.63| 32.11 46.02 -13.91 |Spurious
875.04 H 106 255 34.59 32.03 0.74 | 32.77 46.02 -13.25 |Spurious
30.62 V 122 126 43.42 4156 |[-4.70| 36.86 40.00 -3.14 |Spurious
58.69 V 156 25 51.80 49.25 |[-16.17| 33.08 40.00 -6.92 |Spurious
60.80 V 108 301 47.89 4574 |-16.31| 29.43 40.00 -10.57 |[Spurious
80.63 V 136 245 55.44 52.84 |[-16.67| 36.17 40.00 -3.83 |Spurious
81.17 V 114 198 56.59 53.40 [-16.65| 36.75 40.00 -3.25 |Spurious
91.57 V 119 214 49.78 47.21 |[-15.35| 31.86 43.52 -11.66 |[Spurious
106.90 V 106 179 46.15 4491 |-12.28| 32.63 43.52 -10.89 |[Spurious

Spec Margin = E-Field QP - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field QP = FIM QP+ Total CF + Uncertainty

Combined Standard Uncertainty Uc(Y) = + 3.2dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes: 20 MHz BW RX mode at 2437 MHz
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Receiver Spurious Emissions

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 2 of 8
EUT Name Wireless Remote Access Point Date March 01, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/34%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config. 20 MHz BW RX on Y-Axis Line AC/Freq 120 Vac/60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m/EMCO3115 Performed by  Jeremy Luong
Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MHz) (HV) (cm) (Deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2437 MHz
1000.02 H 94 297 45.8 35.35 [-9.25| 26.1 53.98 -27.88 | Spurious
1019.64 H 94 290 48.59 4168 |-9.16 | 32.52 53.98 -21.46 | Spurious
1350.03 H 110 404 43.17 3891 |[-761| 31.3 53.98 -22.68 | Spurious
1375.04 H 110 314 43.25 36.86 |-7.54| 29.32 53.98 -24.66 | Spurious

Spec Margin = E-Field Ave - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field Ave = FIM Ave+ Total CF + Uncertainty

Combined Standard Uncertainty U(Y) =+ 3.2 dB

Expanded Uncertainty U = ku(y)

Kk = 2 for 95% confidence

Notes RX mode at 2437 MHz
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Receiver Spurious Emissions

SOP 1 Radiated Emissions

EUT Name Wireless Remote Access Point
EUT Model RAP-3WN and RAP-3WNP
EUT Serial BF0000400

EUT Config. 20 MHz BW RX on Y-Axis
Standard CFRA47 Part 15 Subpart C

Dist/Ant Used 3m /JB3

Tracking # 31250477.001 Page 3

Date March 6, 2012

of 8

Temp /Humin 23°C/34%rh

Temp / Hum out N/A

Line AC 120 Vac 60 Hz

RBW /VBW

120 kHz / 300 kHz

Performed by  Jeremy Luong

30 MHz to 1000 MHz Plot for Receive Mode at 2437 MHz

Company - Aruba Networks Inc
Product - Remote Access Point
Model# - RAP-3WNP

Serial # - BF0000400
Configuration - Y- Axis

Mode - RX (20MHz Bandwidth)
-Laptop

Amplitude dBuv

TUV Rheinland of North America

Measured at 3 meter

Horizontal

distance

— Horizontal Scan
— Fccolass

Operator: Jeremy Luong

RE2-30MHz to 1GHz Version.TIL

04:21:58 PM, Tuesday, March 06,2012

43000M

Frequency MHz

630.00M 830.00M

Company - Aruba Networks Inc.
Product - Remote Access Point
Model# - RAP-3WNP

Serial# - BF0000400
Configuration - Y- Axis

Mode - RX (20MHz Bandwidth)
-Laptop

s00F

750%

0%

650+

s00%

ss0%

500§

as0%

009

;0

Ampitude dBuV

200

s0%

00§

150%

00§

sof

TUV Rheinland of North America

Measured at 3 meter

Vertical

distance

— Vertcal Sca
— Fccolass

3000M

Operator: Jeremy Luong

RE2-30MHz to 1GHz Version.TIL

04:21:58 PM, Tuesday, March 06,2012

Frequency MHz

Notes: None.
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Receiver Spurious Emissions

1000

2001

8001

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 4 of 8
EUT Name Wireless Remote Access Point Date March 1, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/34%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config. 20 MHz BW RX on Y-Axis Line AC 120 Vac 60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m/EMCO3115 Performed by  Jeremy Luong
1 GHz to 25 GHz Plot for Receive Mode at 2437 MHz
POMHZ RXBandwidth TUV Rheinland of North America — Vertical Data
1GHz to 18GHz Radiated Emission at 3 Meter = Patls20Pk)
CFRA47 Part 15 : ::Ti'zf;;:e)

7001

6001

s004

4001

Amplitude (dBuV/m)

e
N . W

200+

1001

mo-& | - "

106 306
Operator: Jeremy Luong

RE26- 1to 18GHz.TIL

11:28:11 PM, Thursday,March 01,2012

506 706 906
Frequency (GHz)

WRIIX;
Company - Aruba Networks
Product - Remote Access Point
Model- RAP-3WNP
Serial - BF0000488
Mode - 802.11b RX
Axis -Y

1 T
150G 1706

o emission was observed.

1000

2001

8001

7001

TUV Rheinland of North America
Radiated Emissions 18 to 26 GHz at 1 meter Distance
FCC Class B

— Vertical
~— Horizontal

X__Average

= CFR4715209 (Ave)

6001

5001

Amplitude (dBuV)

3004+

2001

1001

M.MWWWWMMWW

180G
Operator: Jeremy Luong
RES5- 1810 26GHz TIL
10:13:51 PM, Friday, March 02,2012

206 206
Frequency (GHz)

74'“2
Company - Aruba Networks
Product - Remote Access Point
Model- RAP-3WNP
Serial - BFO000488
Mode - 802.11g RX (20MHz BW)
Axis - Y

260G

Notes: None
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Receiver Spurious Emissions

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 5

of 8

EUT Name Wireless Remote Access Point Date March 6, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/34%rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config. 40 MHz BW, RX on Y-Axis Line AC/Freq 120 Vac 60 Hz

Standard CFR47 Part 15 Subpart C RBW / VBW 120 kHz / 300 kHz

Dist/Ant Used 3m/JB3 Performed by  Jeremy Luong

Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk QP CF QP Limit Margin
(MHz) (HV) (cm) (Deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Receive Mode at 2437 MHz

30.56 H 251 87 40.73 38.73 |[-16.26| 22.47 40.00 -17.53 |Spurious
58.52 H 313 258 37.73 35.90 (-11.89| 24.01 43.52 -19.51 |Spurious
60.80 H 104 247 34.05 32.74 |-0.63| 32.11 46.02 -13.91 |Spurious
80.61 H 106 255 34.59 32.03 0.74 | 32.77 46.02 -13.25 |Spurious
81.19 V 122 126 43.42 4156 |[-4.70| 36.86 40.00 -3.14 |Spurious
91.53 V 156 25 51.80 49.25 |[-16.17| 33.08 40.00 -6.92 |Spurious
106.90 V 108 301 47.89 4574 |-16.31| 29.43 40.00 -10.57 |[Spurious
81.20 V 136 245 55.44 52.84 |[-16.67| 36.17 40.00 -3.83 |Spurious
106.90 V 114 198 56.59 53.40 [-16.65| 36.75 40.00 -3.25 |Spurious
749.99 V 119 214 49.78 47.21 |[-15.35| 31.86 43.52 -11.66 |[Spurious
875.03 V 106 179 46.15 4491 |-12.28| 32.63 43.52 -10.89 |[Spurious

Spec Margin = E-Field QP - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field QP = FIM QP+ Total CF + Uncertainty

Combined Standard Uncertainty Uc(Y) = + 3.2dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes: 40 MHz BW RX mode at 2437 MHz
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Receiver Spurious Emissions

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 6 of 8
EUT Name Wireless Remote Access Point Date March 01, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/34%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config. 40 MHz BW RX on Y-Axis Line AC/Freq 120 Vac/60 Hz
Standard CFR47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m/EMCO3115 Performed by  Jeremy Luong
Emission ANT ANT Table FIM (Pk) FIM Total E-Field Spec Spec Type
Freq Polar Pos Pos Pk Ave CF Ave Limit Margin
(MHz) (HV) (cm) (Deg) (dBuV/m) (dBuV/m) dBuV (dBuV/m) (dBuV/m) (dB)
Transmitted Data at 2437 MHz
1000.01 H 86 83 45.8 4223 |[-9.25| 32.98 53.98 -21.00 | Spurious
1017.32 H 84 80 49.2 4227 |-9.18 | 33.09 53.98 -20.89 | Spurious
1350.01 H 113 93 41.79 36.97 |[-7.61| 29.36 53.98 -24.62 | Spurious
1375.03 H 108 312 42.65 36.85 |[-7.54| 29.31 53.98 -24.67 | Spurious
2000 H 97 234 38.7 32.88 |[-4.74| 28.14 53.98 -25.84 | Spurious

Spec Margin = E-Field Ave - Limit,

Total CF= Amp Gain + Cable Loss + ANT Factor

E-Field Ave = FIM Ave+ Total CF + Uncertainty

Combined Standard Uncertainty Uc(Y) = + 3.2 dB

Expanded Uncertainty U = Ku(y)

K = 2 for 95% confidence

Notes RX mode at 2437 MHz
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Receiver Spurious Emissions

SOP 1 Radiated Emissions

Tracking # 31250477.001 Page 7

EUT Name Wireless Remote Access Point
EUT Model RAP-3WN and RAP-3WNP
EUT Serial BF0000400

EUT Config. 40 MHz BW RX on Y-Axis
Standard CFRA47 Part 15 Subpart C

Dist/Ant Used 3m /JB3

Date March 6, 2012

of 8

Temp /Humin 23°C/34%rh

Temp / Hum out N/A

Line AC 120 Vac 60 Hz

RBW /VBW

120 kHz / 300 kHz

Performed by  Jeremy Luong

30 MHz to 1000 MHz Plot for Receive Mode at 2437 MHz

Company - Aruba Networks Inc
Product - Remote Access Point
Model # - RAP-3WNP
Serial# - BF0000400
Configuration - Y- Axis

Mode - RX (40MHz Bandwidth)
-Laptop

TUV Rheinland of North America
Measured at 3 meter distance

Horizon tal

B0

0%

0%

es0F

s00%

ss0F

5004

Amplitude dBuV
2

as0f

WMWWMWMM

Operator: Jeremy Luong

RE3-30MHZ to 1GHz Version.TIL

05:16:45 PM, Tuesday, March 06,2012

630.00M ‘830.00M

Company - Aruba Networks Inc
Product - Remote Access Point
Model # - RAP-3WNP

Serial # - BF0000400
Configuration - Y- Axis

Mode - RX (40MHz Bandwidth)
-Laptop

TUV Rheinland of North America
Measured at 3 meter distance

Vertical

00

0%

0%

6504

s00F

s50%

500

0

Ampltude dBuV

as0f
00

— Vertical Sca
— Fccciasse

Operator: Jeremy Luong

RE3-30MHz to 1GHz Version.TIL

05:16:45 PM, Tuesday, March 06,2012

Frequency MHz

Notes: None.
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Receiver Spurious Emiss

ions

SOP 1 Radiated Emissions Tracking # 31250477.001 Page 8 of 8
EUT Name Wireless Remote Access Point Date March 1, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 23°C/34%rh
EUT Serial BF0000488 Temp / Hum out N/A
EUT Config. 40 MHz BW RX on Y-Axis Line AC 120 Vac 60 Hz
Standard CFRA47 Part 15 Subpart C RBW / VBW 1 MHz /3 MHz
Dist/Ant Used 3m/EMCO3115 Performed by  Jeremy Luong
1 GHz to 25 GHz Plot for Receive Mode at 2437 MHz
[lOMHz RXBandwidth TUV Rheinland of North America — Vertical Data
1GHz to 18GHz Radiated Emission at 3 Meter = Pati520PK
CFRA47 Part 15 : :::i;lﬁ;;:e)
’é\ 7001
N
Operator: Jeremy Luoln’;3 - ” ” Frge;ot:{Guency (GHz) ’ m%%?ﬂ?wﬁs%?:ﬁ%iggg%\m o -
Model - RAP-3WNP
RE27-1t0 18GHz.TIL Serial - BF0000488
Mode - 802.11n HT40 RX
12:02:43 AM, Friday, March 02,2012 Axis - Y
0 emission was observed. TUV Rheinland of North America Vet
Radiated Emissions 18to 26 GHz at 1 meter Distance —  Horizontal
FCC Class B X ct";&mmw
? ik Sty P o AN AN eSS i NP ol Ry ™
Operator: Jeremy Luong ‘ Frequency (GHz) %E)Zdﬁ?%ﬁéﬁ%gg%g;kéoim
RES4- 1810 26GHz.TIL N B9, RX(40MHz BW)
10:09:37 PM, Friday, March 02,2012 Axis =¥
Notes: None
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4.8 AC Conducted Emissions

Testing was performed in accordance with ANSI C63.4: 2003. These test methods are listed under the
laboratory’s NVLAP Scope of Accreditation.

This test measures the levels emanating from the EUT’s AC input port, thus evaluating the potential for
the EUT to cause radio frequency interference to other electronic devices.

The AC conducted emissions of equipment under test shall not exceed the values in CFR47 Part 15.207:
2010 and RSS 210: 2010.

4.8.1 Test Methodology

A test program that controls instrumentation and data logging was used to automate the AC Power Line
Conducted emission test procedure. The frequency range of interest was divided into sub-ranges such as
to yield a frequency resolution of 9 kHz. Each phase and neutral of the AC power line were measured
with respect to ground. Measurements were performed using a set of 50uH / 500 LISNs.

Testing is either performed in Lab 2. The setup photographs clearly identify which site was used. The
vertical ground plane used in the semi-anechoic chamber is a 2m x 2m solid aluminum frame and panel,
and it is bonded to the horizontal ground plane.

In the case of tabletop equipment, the EUT is placed on a 1.0m x 1.5m non-conductive table 80cm above
the ground plane and 40cm from a vertical ground reference plane. The rear of the EUT was positioned
flush with the backside of the table and directly over the LISNs. The power and I/O cables were routed
over the edge of the table and bundled approximately 40cm from the ground plane. Support equipment
was powered from a separate LISN.

4.8.1.1 Deviations

There were no deviations from this test methodology.

4.8.2 Test Results

As originally tested, the EUT was found to be compliant to the requirements of the test standard(s).

Table 8: AC Conducted Emissions — Test Results

Test Conditions: Conducted Measurement at Normal Conditions only

Antenna Type: Attached Power Level: +16dBm at 2437 MHz
AC Power: 120 Vac/60 Hz Configuration: Tabletop
Ambient Temperature: 22° C Relative Humidity: 36% RH
Configuration Frequency Range Test Result
Line 1 (Hot) 0.15 to 30 MHz Pass
Line 2 (Neutral) 0.15 to 30 MHz Pass
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 1 of 8
EUT Name Wireless Remote Access Point Date March 9, 2012
EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh
EUT Serial BF0000400 Temp / Hum out N/A
EUT Config.  Attached Antenna Line AC/Freq 120 Vac/60 Hz
Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz
Lab/LISN Lab #2 /L1215, Line 1 Performed by  Jeremy Luong
Frequency Quasi-Peak QP Limit QP Margin Average Ave Limit  Ave Margin
MHz dBuV dBuV dB dBuV dBuV dB
0.152136 42.73 65.90 -23.17 26.05 55.90 -29.85
0.193558 41.61 63.90 -22.29 27.61 53.90 -26.29
0.231763 37.74 62.43 -24.70 23.70 52.43 -28.73
0.275582 37.30 61.01 -23.72 27.56 51.01 -23.45
0.310708 36.83 59.96 -23.13 28.19 49.96 -21.77
0.440294 33.05 57.12 -24.06 24.50 47.12 -22.62
0.555345 25.83 56.00 -30.17 15.03 46.00 -30.97
0.678973 24.97 56.00 -31.03 17.49 46.00 -28.51
1.694882 22.47 56.00 -33.53 16.52 46.00 -29.48
3.209304 22.52 56.00 -33.48 16.78 46.00 -29.22
11.585907 22.09 60.00 -37.91 16.25 50.00 -33.75
12.968739 27.89 60.00 -32.11 21.55 50.00 -28.45

Spec Margin = QP./Ave. - Limit, + Uncertainty

Combined Standard Uncertainty U,(Y) =+2.4dB  Expanded Uncertainty U = kuc(y) K = 2 for 95% confidence

Notes: RAP-3WNP Model was tested with 48VDC power adapter.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 2 of 8
EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC 120 Vac/60 Hz
Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz
Lab/LISN Lab #2 /L1215, Line 1 Performed by  Jeremy Luong

150 kHz to 30 MHz Plot for Line 1 (Hot)

Ref = 90.0 By
an List Ribbon = List 4 Signal Lizt

0.150 MHz 30.000 MHz

Notes: Meet FCC Class B limit.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 3 of 8

EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz

Lab/LISN Lab #2/ LI215, Line 2 Performed by  Jeremy Luong
Frequency Quasi-Peak QP Limit QP Margin Average Ave Limit  Ave Margin

MHz dBuV dBuVv dB dBuV dBuV dB

0.159458 49.00 65.54 -16.54 36.42 55.54 -19.12
0.198784 42.35 63.70 -21.35 32.67 53.70 -21.04
0.256071 39.61 61.60 -21.99 26.76 51.60 -24.85
0.440964 33.16 57.10 -23.94 25.99 47.10 -21.11
1.662371 22.42 56.00 -33.58 18.00 46.00 -28.00
12.945699 29.73 60.00 -30.27 23.53 50.00 -26.47
13.353057 26.27 60.00 -33.73 20.49 50.00 -29.51
20.620011 22.58 60.00 -37.42 16.19 50.00 -33.81
26.055414 28.88 60.00 -31.12 23.33 50.00 -26.67
26.428511 27.74 60.00 -32.26 22.91 50.00 -27.09

Spec Margin = QP./Ave. - Limit, + Uncertainty

Combined Standard Uncertainty U,(Y) =+2.4dB  Expanded Uncertainty U = kuc(y) K = 2 for 95% confidence

Notes: RAP-3WNP Model was tested with 48VDC power adapter.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 4 of 8
EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000400 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC 120 Vac/60 Hz
Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz
Lab/LISN Lab #2/ L1215, Line 2 Performed by  Jeremy Luong

150 kHz to 30 MHz Plot for Line 2 (Neutral)

Ref = 90.0 dBuY
an List Ribbon = List 4 Signal List

0.150 MHz 30.000 MHz

Note: Meet FCC Class B Limit.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 5 of 8

EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000368 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz

Lab/LISN Lab #2 /L215, Line 1 Performed by  Jeremy Luong
Frequency Quasi-Peak QP Limit QP Margin Average Ave Limit  Ave Margin

MHz dBuV dBuVv dB dBuV dBuV dB

0.155874 35.04 65.71 -30.67 14.79 55.71 -40.93
0.172301 42.13 64.91 -22.78 18.82 54.91 -36.09
0.224081 29.93 62.73 -32.80 10.99 52.73 -41.74
0.240283 37.00 62.10 -25.10 18.29 52.10 -33.82
0.290563 30.33 60.56 -30.23 14.85 50.56 -35.71
0.431122 32.52 57.29 -24.77 22.64 47.29 -24.64
0.456224 32.79 56.82 -24.03 22.28 46.82 -24.54
3.267977 23.02 56.00 -32.98 15.13 46.00 -30.87
4.123235 24.12 56.00 -31.88 15.76 46.00 -30.24
4.726856 24.72 56.00 -31.28 16.86 46.00 -29.14

Spec Margin = QP./Ave. - Limit, + Uncertainty

Combined Standard Uncertainty U,(Y) =+2.4dB  Expanded Uncertainty U = kuc(y) K = 2 for 95% confidence

Notes: RAP-3WN Model was tested with 12VDC power adapter.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 2 of 8
EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000368 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC 120 Vac/60 Hz
Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz
Lab/LISN Lab #2 /L1215, Line 1 Performed by  Jeremy Luong

150 kHz to 30 MHz Plot for Line 1 (Hot)

Ref = 90.0 dBuY
an Lizt Ribbon = List 4 Signal List

0.1

7o

601

S0

i

\

L TN I .11 .
I % AV E SR Ve e

20.1

0.150 MHz 30.000 MHz

Notes: Meet FCC Class B limit.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 7 of 8

EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000368 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC/Freq 120 Vac/60 Hz

Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz

Lab/LISN Lab #2/ LI215, Line 2 Performed by  Jeremy Luong
Frequency Quasi-Peak QP Limit QP Margin Average Ave Limit  Ave Margin

MHz dBuV dBuVv dB dBuV dBuV dB

0.171512 41.80 64.95 -23.15 19.77 54.95 -35.18
0.220084 26.65 62.88 -36.23 11.41 52.88 -41.47
0.248583 36.38 61.83 -25.45 20.67 51.83 -31.16
0.296610 32.90 60.38 -27.47 20.49 50.38 -29.89
0.299297 33.01 60.29 -27.29 21.12 50.29 -29.17
0.406234 27.61 57.75 -30.14 21.91 47.75 -25.84
0.454035 33.82 56.86 -23.04 22.78 46.86 -24.08
0.609027 28.49 56.00 -27.51 16.90 46.00 -29.10

Spec Margin = QP./Ave. - Limit, + Uncertainty

Combined Standard Uncertainty Uc(Y) =+2.4dB  Expanded Uncertainty U = Kuc(y) K = 2 for 95% confidence

Notes: RAP-3WN Model was tested with 12VDC power adapter.
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SOP 2 Conducted Emissions Tracking # 31250477.001 Page 8 of 8
EUT Name Wireless Remote Access Point Date March 9, 2012

EUT Model RAP-3WN and RAP-3WNP Temp /Humin 22°C/38% rh

EUT Serial BF0000368 Temp / Hum out N/A

EUT Config.  Attached Antenna Line AC 120 Vac/60 Hz
Standard CFRA47 Part 15.207 RBW / VBW 9kHz / 30 kHz
Lab/LISN Lab #2/ L1215, Line 2 Performed by  Jeremy Luong

Ref = 90.0 By
an List Ribbon = List 4 Signal Lizt

150 kHz to 30 MHz Plot for Line 2 (Neutral)

0.150 MHz

30.000 MHz

Note: Meet FCC Class B Limit.
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Equipment List

5 Test Equipment List

5.1 Equipment List

Equipment Manufacturer Model # Serial/lnst # dla"’/‘St 2 ool
mm/yy | dd/mm/yy
Bilog Antenna Sunol Science JB3 A061907 5/14/2010 5/14/2012
Horn Antenna Sunol Sciences DRH-118 A040806 9/29/2010 9/29/2012
Horn Antenna EMCO 3115 9602-4676 8/10/2011 8/10/2012
EMI Receiver Hewlett Packard 8546A 3807A00445 1/17/2012 1/17/2013
Preselector Hewlett Packard 85460A 3704A00407 1/17/2012 1/17/2013
Amplifier Hewlett Packard 8447D 2944A07996 1/16/2012 1/16/2013
Spectrum Analyzer Rhode & Schwarz ESIB 832427/002 1/17/2012 1/17/2013
1-18 GHz Amplifier Rhode & Schwarz TS-PR18 3545.7008.03 9/29/2010 9/29/2012
18- 26 GHz Pre-amp Rhode & Schwarz TS-PR26 100011 11/14/2011 11/14/2012
Signal Generator Anritsu MG3694A 42803 1/17/2012 1/17/2013
Notch Filter Micro-Tronics BRM50702 37 1/16/2012 1/16/2013
High Pass Filter (3.5 GHz) Hewlett Packard 84300-80038 820004 1/16/2012 1/16/2013
High Pass Filter (8.5 GHz) Micro-Tronics HPM50107 4 1/16/2012 1/16/2013
Power Supplier Kikusui PCR8000W CM000912 1/17/2012 1/17/2013
Digital Multimeter Fluke 177 92780314 1/16/2012 1/16/2013
Power Meter Agilent E4418B MY45103902 1/19/2012 1/19/2013
Power Sensor Hewlett Packard 8482A 55-5131 1/19/2012 1/19/2013
EMI Receiver Agilent N9038A MY512101195 2/6/2012 2/6/2013
LISN Compower LI215 12111 1/19/2012 1/19/2013

* Calibration of equipment past due for re-calibration will be performed expeditiously. If any equipment is found to be out of tolerance at that
time, affected customers will be notified accordingly.
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6 EMC Test Plan

6.1 Introduction

This section provides a description of the Equipment Under Test (EUT), configurations, operating
conditions, and performance acceptance criteria. It is an overview of information provided by the
manufacturer so that the test laboratory may perform the requested testing.

6.2 Customer

Table 9: Customer Information

Company Name |Aruba Networks

Address 1344 Crossman Avenue

City, State, Zip  |Sunnyvale, CA 94089

Country USA
Phone (408) 227 4500
Fax (408) 227 4550

Table 10: Technical Contact Information

Name Ivaylo Tankov

E-mail itankov@arubanetworks.com

Phone (408) 227 4500

Fax (408) 227 4550
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6.3 Equipment Under Test (EUT)

Table 11: EUT Specifications

EUT Specification

Dimensions

129mm x 109mm x 64mm (12.9" x 10.9" x 6.4")

RAP-3WN AC Adapter
(M/N: SYS1357-1812)
(S/N: G110306097951)

Input Voltage: 100 — 240 Vac, 50 - 60 Hz
Input Current: 1.0 A Max

Output Voltage: 12 VVdc

Output Current: 1.5 A

RAP-3WNP AC Adapter
(M/N: LTE36E-5S-1)
(S/N: 120200074)

Input Voltage: 100 — 240 Vac, 47 - 63 Hz
Input Current: 0.75 A Max

Output Voltage: 48 VVdc

Output Current: 0.75 A

Environment Indoor

Operating Temperature Range: 0 to 40 degrees C

Multiple Feeds: [ ] Yes and how many
X] No

Hardware Version Rev. 1.03 NO1

Part Number NI12077041000E

RF Software Version N.A

Operating Mode

802.11b, g, HT20, and HT40

Transmitter Frequency Band

2.412 GHz to 2.462 GHz (DSSS)

Max. Rated Power Output

See Channel Power Table.

Power Setting @
Operating Channel

See Channel Power Table.

Antenna Type

Attached Omni-directional antenna; LYNwave P/N: ALA100-051022.

Modulation Type

[JAM [JFM X DSSS [X] OFDM
[] Other describe:

Data Rate 802.11b: 1, 2, 5.5, 11 Mbps at 1 Spatial Stream
802.11g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps at 1 Spatial Stream
802.11n HT20:
1 Spatial Stream: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65 Mbps
2 Spatial Streams: 13, 26, 39, 58, 78, 104, 117, 130 Mbps
802.11n HT40:
1 Spatial Stream: 13.5, 27, 40.5, 54, 81, 108, 121.5, 135 Mbps
2 Spatial Streams: 27, 54, 81, 108, 162, 216, 243, 270 Mbps
TX/RX Chain (s) MIMO (2x2)
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Directional Gain Type X Correlated X] Beam-Forming
[] Other describe:

Type of Equipment [X] Table Top [_] Wall-mount [_] Floor standing cabinet
[] Other describe
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Table 12: Final Channel Power Specifications

Freq Target Power Value (dBm)
No. (MH2) 802.11b 802.11g 802.11n HT20 802.11n HT40
1 Stream 2 Stream 1 Stream 2 Stream 1 Stream 2 Stream 1 Stream 2 Stream
1 2412 155 15.0 9.5 10.0 8.0 8.0 6.0 6.0
6 2437 14.0 155 15.0 16.0 17.0 18.0 9.0 9.0
11 2462 15.0 15.0 9.0 8.5 8.0 8.0 7.0 7.0
Note: The above power level are setting inside the ArtGUI Program.

Table 13: Interface Specifications

Maximum Metallic (M),
Interface Cabled with what Is the cable potential Coax (C), Fiber
Type type of cable? shielded? length of the (F), or Not
cable? Applicable?

Ethernet Terminated <] No [ ] Metric: 30m X M
Ethernet (x2) | Unterminated <] No [ ] Metric: 30m XM
USB Unterminated ] No [ ] Metric:28m | XM
Table 14: Supported Equipment

Equipment Manufacturer Model Serial Used for
Laptop IBM Computer Type 2647 78-G2YT3 Set test mode
Table 15: Description of Sample used for Testing

Device Serial Number Configuration Used For
BF0000400, . ..
Eﬁﬁ:gwm;md BF0000188, Radiated Sample i?ggenddﬁé?;(sjsgr?{ission
BF0000368
Output Power, Occupied
RAP-3WN and Bandwidth, Conducted Spurious
RAP-3WNP BF0000400 Conducted Sample Emission, Peak Power Spectral
Density

Note: None
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Table 16: Description of Test Configuration used for Radiated Measurement.

Device Antenna Mode Setup Description
RAP-3WN and . . Tabletop. RAP-3WN and RAP-3WNP
RAP-3WNP Altached Transmit & Receive positioned horizontally.

RAP-3WN and . . Tabletop. RAP-3WN and RAP-3WNP
RAP-3WNP Altached Transmit & Receive positioned vertically.

Note: Test configuration was used in the preliminary testing for determining the worst orientation
and data rates in each mode.
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Equipment Under Test (EUT)

Table 17: Final Test Mode for 2400 MHz to 2483.5 MHz Band

Test 802.11b 802.11g 802.11n HT?20 802.11n HT40
Occupied 2412, 2437, 2462 MHz | 2412, 2437, 2462 MHz i“s)ltfé::fézs“&zb'\g'*z @ i“gj{;;f?ﬁfff?&g"?z @
Bandwidth @ 1Mbps @ 6Mbps ~MbP -OMbp

Output Power

2412, 2437, 2462 MHz
@ 1Mbps

2412, 2437, 2462 MHz
@ 6Mbps

2412, 2437, 2462 MHz @
1 Stream — 6.5Mbps
2 Streams — 13Mbps

2422, 2437, 2452 MHz @
1 Stream — 13.5Mbps
2 Streams — 27Mbps

2422, 2437, 2452 MHz @

Peak POWEr | 2412, 2437, 2462 MHz | 2412, 2437, 2462 MHz | 24122437, 2462 MHZ @ | 4 g5 13 5Mibps
Spectral @ 1Mbps @ 6Mbps 1 Stream — 6.5Mbps 2 Streams — 27Mbps
Density P P 2 Streams — 13Mbps P
Out-of-Band | 2412, 2437, 2462 MHz | 2412, 2437, 2462 MHz i“;ﬁ::fjgg&zb'\g"'z @ i4szt$é ::]3_7’1234552":'2 e
(-30 dBr) @ 1Mbps @ 6Mbps ~VIbp OVIop
2412, 2417, 2437, 2457,
2462 MHz @
Band-Edge 2412, 2417, 2437, 2412, 2417, 2437, 1 Stream — 6.5Mbps i“sztfé:rffj’é“;\zﬂm':z @
(Radiated) 2457, 2462 MHz @ 2457, 2462 MHz @ 2 Streams — 27Mbps

1Mbps

6Mbps

2412, 2437, 2462 MHz @
2 Streams — 13Mbps

Transmitted
Spurious
Emission

2412, 2437, 2462 MHz
@ 1Mbps

2412, 2437, 2462 MHz
@ 6Mbps

2412, 2437, 2462 MHz @
1 Stream — 6.5Mbps

2437 MHz @
2 Stream — 27Mbps

Received
Spurious
Emission

2437 MHz in 802.11b and 802.11n HT40

AC Conducted
Emission

2437 MHz @ 1Mbps

Note:

1. All tests were pre-scanned for worst case before final testing.

2. All radiated emission performed on Y-Axis (Vertical Position)
3. Receive Mode was tested with the transmitter stopped.
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Test Specifications

6.4 Test Specifications

Testing requirements

Table 18: Test Specifications

Emissions and Immunity

Standard Requirement
CFR 47 Part 15.247: 2010 All
RSS 210 Iss. 8 2010 All

END OF REPORT
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