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1 General Information

1.1  Product Description for Equipment under Test (EUT)
This test and measurement report was prepared on behalf of Aerielle, Inc. product, Model: SAM-200-TR, FCC
ID: RKVSAM200TR or the “EUT” as referred to this report. The EUT is an RF module for digital Streaming

of CD-quality audio (48 KHz, 16-bit stereo) from simple analog inputs and outputs. The EUT can support a
5dBi external antenna or an integral antenna. Its operating frequency is from 2.4GHz to 2.4835GHz.

1.2 Mechanical Description of EUT
The EUT measures approximately 42 mm (L) x 42 mm (W) x 6.82 mm (H), weighing approximately 30 g.

*The data gathered are from a production sample provided by the manufacturer, serial number: R0910063-1 assigned
by BACL.

1.3 EUT Photo

Please refer to Exhibit C for addition EUT photographs.

1.4  Objective

This report is prepared on behalf of Aerielle, Inc. in accordance with Part 2, Subpart J, Part 15, Subparts A, B
and C of the Federal Communication Commissions rules.

The objective is to determine compliance with FCC rules for Output Power, Antenna Requirements, 6 dB
Bandwidth, and power spectral density, 100 kHz Bandwidth of Band Edges Measurement, Spurious
Emissions, Conducted and Radiated Spurious Emissions.
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15 Related Submittal(s)/Grant(s)

No related submittals.

1.6  Test Methodology

All measurements contained in this report were conducted in accordance with ANSI C63.4-2003, American
National Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

1.7 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors contributing
to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity, antenna
factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the values range from +2.0 for
Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL.

Detailed instrumentation measurement uncertainties can be found in BACL report QAP-018.

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory,
Corp. The radiated testing was performed at an antenna-to-EUT distance of 3 meters.

1.8 Test Facility

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located at
its facility in Sunnyvale, California, USA.

The test sites at BACL have been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports has
been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February 11 and
December 10, 1997 and Avrticle 8 of the VCCI regulations on December 25, 1997. The facility also complies
with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2003.

The Federal Communications Commission, Industry Canada, and Voluntary Control Council for Interference
has the reports on file and is listed under FCC registration number: 90464, IC registration number: 3062A,
and VCCI Registration Number; C-2463 and R-2698. The test site has been approved by the FCC, IC, and
VCCI for public use and is listed in the FCC Public Access Link (PAL) database.

Additionally, BACL is a National Institute of Standards and Technology (NIST) accredited laboratory, under
the National Voluntary Laboratory Accredited Program (Lab Code 200167-0). The current scope of
accreditations can be found at http://ts.nist.gov/Standards/scopes/2001670.htm
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2 System Test Configuration

2.1 Justification
The host system was configured for testing according to ANSI C63.4-2003.

The EUT was tested in the testing mode to represent worst-case results during the final qualification test.

2.2 EUT Exercise Software
N/A

2.3 Special Accessories

There were no special accessories were required, included, or intended for use with EUT during these tests.

2.4  Equipment Modifications

No modifications were made to the EUT.

2.5 Local Support Equipment

Manufacturers Descriptions Model Number Serial Numbers

Insignia Mp3 Player NS-DA2G -

2.6 EUT Internal Configuration and Details

Manufacturers Descriptions Model Number Serial Numbers

Aerielle, Inc. PCB Board PCB0030-Rev-02 R0909225-1*

Note:* Serial number: R0910063-1 assigned by BACL.

2.7 Interface Ports and Cabling

Cable Descriptions Length (m) From To

Audio Cable <1lm EUT -
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3 Summary of Test Results

FCC Part 15C Rules Description of Test Result
FCC 815.203 Antenna Requirement Compliant

FCC § 15.207 (a) Conducted Emissions N/A >
FCC 815.247 (a)(2) 6 dB Bandwidth & 99% Bandwidth Compliant
FCC §15.247 (b)(3) Maximum Peak Output Power Compliant
FCC 8 15.247 (d) Band Edge/Out of Band Emissions Compliant
FCC 815.247 (e) Power Spectral Density Compliant
FCcC §1§51'§92547§(§'209 & Radiated Spurious Emissions Compliant
FCC 815.205 Restricted Band Compliant
FCC815.247 (i), 82.1091 RF Exposure Compliant

Note: * EUT is powered by DC source.
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4 FCC §15.203 - Antenna Requirement

4.1 Applicable Standard

According to § 15.203, 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.

And according to § 15.247 (b) (4), if transmitting antennas of directional gain greater than 6 dBi are used the
power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

4.2 Results

The EUT can support an external dipole antenna with a maximum of 5 dBi or an integral antenna with a
maximum gain of 0.5 dBi antenna, which in accordance to sections FCC Part 15.203 is considered sufficient
to comply with the provisions of these sections.

: w Cp BT 8T
tv Wp S vy T B0
gs #9 L5 05 8¢ W%
\8 09 65 B5 L5 85 E9 WE

oz &L 8L LV aL 8

2 g2 22 L@ —

5 dBi Dipole Antenna Integral F Antenna

Antenna Connector
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5 FCC §815.207 - Conducted Emissions

5.1 Applicable Standard

For an intentional radiator that is designed to be connected to the public utility (AC) power ling, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies within the
band 150 kHz to 30 MHz shall not exceed the limits in the following table, as measured using a 50 uH/50
ohms line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be
based on the measurement of the radio frequency voltage between each power line and ground at the power
terminal. The lower limit applies at the boundary between the frequencies ranges.

Aecef Conducted Limit (dBuV)
Frequency of Emission
(MHz) .
Quasi-Peak Average
0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

5.2 Test Results
This test is not applicable (N/A) as the device is powered by DC source.
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6 FCC §15.247(a)(2) - 6 dB Occupied Bandwidth

6.1 Applicable Standard

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz

6.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to
measurement instrument. Then set it to any one convenient frequency within its operating range. Set a
reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 6 dB from the reference
level. Record the frequency difference as the emissions bandwidth. (6 dB bandwidth for DTS)

4. Repeat above procedures until all frequencies measured were complete.

6.3 Test Setup Block Diagram

Spectrum Analyzer

P EUT
6.4 Test Equipment List and Details
Manufacturers Description Models Serial Numbers | Calibration Dates
Agilent Spectrum Analyzer E4440A US45303156 2009-07-23

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

6.5 Test Environmental Conditions

Temperature: 22°C~25°C
Relative Humidity: 31 %~33 %
ATM Pressure: 101.1~101.4kPa

*The testing was performed by Dennis Huang on 2009-10-06.
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6.6 Test Results

Channel Frequency 6 dB OBW 99% OBW Limit
(MH2z) (MHz) (MHz) (MH2z)

Low 2412 15.289 9.921 > 0.500
Middle 2438 15.2772 9.917 > 0.500
High 2464 15.2742 9.921 >0.500

Please refer to the following plots for detailed test results

Low Channel

3 Agilent [Freq/Channel

Ch Freq 2.412 Gz Trig Free 2&?51@"@9@%5%%2

ccupied Bandwidth _ 1 | e
Center 2.412000000 GHz Start Freq

2.339780080 GHz|
-

Stop Freq
242708008 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
e PA0ARARAG Hz

4UBH
[ : = > Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

15.2890 MHz % dB

Transmit Freq Error 41

% dB Bandwidth
(Copyright 2006-2007 Agilent Technologies
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3 Agilent Freq/Channel

Center Freq

Ch Freq 2.438 GH=z Trig Free 5 43300000 GHz
Occupied Bandwidth I e
Center 2.438000000 GHz Start Freq
2.42309080 GHz
Stop Freq
2.45309088 GHz
CF Step
3.00000080 MHz
Auto Man
Freq Offset
G.90900088 Hz
; : - Signal Track
Occupied Bandwidth Occ BH % Pwr On Off

15.2772 MHz % dB

Transmit Freq Error k
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies

High Channel

i Agilent Freq/Channel

Center Freq

Ch Freq 2.464 GHz Trig Free 5 4400000 GHz

Occupied Bandwidth ]
Center 2.464000000 GHz Start Freq
2.44900080 GHz
Stop Freq
2.47900080 GHz
CF Step
3.08600000 MHz
| Auto Mar
Freq Offset
B.AEREE0AE Hz

#YBH 1 MHz 2

. ; ; Signal Track
Occupied Bandwidth Occ BH % Pwr & o 0ff

15.2742 MHz x dB

Transmit Freq Error
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7 FCC 815.247(b) - Peak Output Power

7.1  Applicable Standard

According to §15.247(b) (3) for systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands: The maximum peak conducted output power of the intentional radiator shall not

exceed 1 Watt.

7.2  Measurement Procedure

1. Place the EUT on a bench and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to a

spectrum analyzer.

7.3  Test Setup Block Diagram

Spectrum Analyzer

P EUT
7.4  Test Equipment List and Details
Manufacturers Description Models Serial Numbers | Calibration Dates
Agilent Spectrum Analyzer E4440A US45303156 2009-03-25

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

7.5 Test Environmental Conditions

Temperature: 22°C~25°C
Relative Humidity: 31 %~33 %
ATM Pressure: 101.1~101.4 kPa

*The testing was performed by Dennis Huang on 2009-10-06.

7.6 Test Results

Frequency Max Power Max Power Limit
Channel (MH2) (dBm) (MW) (MW) Result
Low 2412 19.24 83.94 1000 Compliant
Mid 2438 18.62 72.78 1000 Compliant
High 2464 17.79 60.12 1000 Compliant
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8 FCC 815.247(d) — Out of Band Emissions

8.1 Applicable Standard

According to §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced by the intentional

radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated

emissions limits specified in §15.209(a) see §15.205(c)).

8.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal

from an external generator.
2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its

antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including

100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph

with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.

8.3 Test Equipment List and Details

Manufacturers

Description

Models

Serial Numbers

Calibration Dates

Agilent

Spectrum Analyzer

E4440A

US45303156

2009-07-23

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

8.4 Test Environmental Conditions

Temperature:

22°C~25°C

Relative Humidity:

31 %~33%

ATM Pressure:

101.1~101.4kPa

*The testing was performed by Dennis Huang on 2009-10-06.

Report Number: R0910063-247

Page 15 of 47

FCC Part 15.247 Test Report




Aerielle, Inc. FCC ID: RKVSAM200TR

Plots of 100 kHz Band Edge
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Plots of spurious emission at antenna port
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Plot 1;: 30 MHz~3 GHz
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Plot 2: 3 ~25 GHz
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9 FCC 815.247(e) - Power Spectral Density

9.1 Applicable Standard

According to §15.247 (e), for digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval

of continuous transmission.

9.2 Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal

from an external generator.

2. Position the EUT was set without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Measure the power spectral density as follows:

A. Tune the analyzer to the highest point of the maximized fundamental emission. Reset the
analyzer to a RBW = 3 kHz, VBW > RBW, span = 99% OBW, sweep = (span/3kHz) second.
B. From the peak level obtained in (A), derive the field strength, E, by applying the appropriate

antenna factor, cable loss, pre-amp gain,

4. P=(Exd)squared/ (30 x G)

etc.

G = the numeric gain of the transmitting antenna over an isotropic radiator.
d = the distance in meters from which the field strength was measured.
P = the power in watts for which you are solving:
5. Using the equation listed in (4), calculate a power level for comparison to the + 8 dBm limit.

9.3 Test Setup Block Diagram

Spectrum Analyzer

P EUT
9.4 Test Equipment List and Details
Manufacturers Description Models Serial Numbers | Calibration Dates
Agilent Spectrum Analyzer E4440A US45303156 2009-07-23

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP

requirements, traceable to the NIST.
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9.5 Test Environmental Conditions

Temperature: 22°C~25°C
Relative Humidity: 31 %~33 %
ATM Pressure: 101.1~101.4kPa

*The testing was performed by Dennis Huang on 2009-10-06.

9.6 Test Results

Frequency PPSD Limit Result
(MHz) (dBm/3kHz) (dBm/3kHz)

2412 5.90 8 Compliant

2438 5.60 8 Compliant

2464 5.95 8 Compliant

Please refer to the following plots for detailed test results
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10 FCC 815.205, 815.209 & 815.247(c) - Spurious Radiated Emissions

10.1 Applicable Standard

As per FCC 815.35(d): Unless otherwise specified, on any frequency or frequencies above 1000 MHz, the
radiated emission limits are based on the use of measurement instrumentation employing an average detector
function. Unless otherwise specified, measurements above 1000 MHz shall be performed using a minimum

resolution bandwidth of 1 MHz.

As per FCC 815.209(a): Except as provided elsewhere in this Subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table

Frequency Field Strength Measurement Distance
(MHz) (micro volts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30- 88 100** 3
88 - 216 150** 3
216 - 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

As Per FCC 815.205(a) except as show in paragraph (d) of this section, only spurious emissions are permitted

in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42 — 16.423 960 — 1240 4,5-5.15
0.495 - 0.505 16.69475 — 16.69525 1300 — 1427 5.35-5.46

2.1735 - 2.1905 25.5-25.67 1435 -1626.5 7.25- 7.75
4.125-4.128 37.5-38.25 1645.5 - 1646.5 8.025-8.5
417725 -4.17775 73— 74.6 1660 - 1710 9.0- 9.2
4.20725 - 4.20775 74.8 - 75.2 1718.8 -1722.2 9.3- 95
6.215-6.218 108 - 121.94 2200 - 2300 10.6 - 12.7
6.26775 - 6.26825 123 -138 2310 - 2390 13.25-13.4
6.31175 - 6.31225 149.9 — 150.05 2483.5 - 2500 14.47 -14.5
8.291 - 8.294 156.52475 - 156.52525 2690 - 2900 15.35-16.2
8.362 — 8.366 156.7 — 156.9 3260 - 3267 17.7-21.4
8.37625 — 8.38675 162.0125 -167.17 3.332-3.339 22.01-23.12
8.41425 - 8.41475 167.72-173.2 33458 — 3 358 23.6 -24.0
12.29 -12.293 240 - 285 3.600 - 4.400 31.2-31.8
12.51975 - 12.52025 322 -335.4 36.43 - 36.5
12.57675 - 12.57725 399.9-410 Above 38.6
13.36 - 13.41 608 — 614
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As per FCC 815.247 (d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated emission limits
specified in §15.209(a) (see §15.205(c)).

10.2 Test Setup
The radiated emissions tests were performed in the 3-meter open area test site, using the setup in accordance
with ANSI C63.4-2003. The specification used was the FCC 15 Subpart C.

10.3 EUT Setup

The radiated emissions tests were performed using the setup accordance with the ANSI C63.4-2003. The
specification used was the FCC 15C limits.

The spacing between the peripherals was 3 centimeters.

External 1/0 cables were draped along the edge of the test table and bundle when necessary.

10.4 Test Procedure

For the radiated emissions test, the EUT was connected to the DC power source, and all support equipment
power cords was connected to the AC floor outlet.

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

The EUT is set 3 meters away from the testing antenna, which is varied from 1-4 meters, and the EUT is
placed on a turntable, which is 0.8 meter above ground plane, the table shall be rotated for 360 degrees to find
out the highest emission. The receiving antenna should be changed the polarization both of horizontal and
vertical.
The spectrum analyzer or receiver is set as:
Below 1000 MHz:

RBW =100 kHz / VBW = 300 kHz / Sweep = Auto
Above 1000 MHz:

(1) Peak: RBW = 1MHz/VBW = 1MHz/Sweep = Auto
(2) Average: RBW = 1MHz/VBW = 10Hz/Sweep = Auto
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10.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corrected Amplitude = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7 dB means the emission is 7 dB below the maximum limit.
The equation for margin calculation is as follows:

Margin = Corrected Amplitude - Limit

10.6 Test Setup Block Diagrams

Radiated Emission

_A

1 MP3 Plaver

Battery EUT

Im

_ v
< 15m >

10.7 Test Equipment List and Details

Manufacturers Description Models Serial Numbers | Calibration Dates
Agilent Spectrum Analyzer E4440A US45303156 2009-07-23
Sunol Sciences Antenna JB1 A020106-1 2009-04-17
ARA Horn Antenna DRG-118/A 1132 2009-07-28
Ducommun Amplifier ALN-09173030-01 | 988251-03R 2009-03-04
HP Pre-Amplifier 8447D 294406639 2009-06-05

* Statement of Traceability: BACL attests that all calibrations have been performed per the NVLAP requirements,
traceable to NIST.
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10.8 Test Environmental Conditions

22°C~25°C
31 %~33 %
101.1~101.4kPa

Temperature:
Relative Humidity:
ATM Pressure:

*The testing was performed by Dennis Huang on 2009-10-06- 2009-10-07.

10.9 Test Results

According to the data hereinafter, the EUT complied with the FCC requirements, and had the worst margin

readings of:

External Antenna:

Low Channel: 2412 MHz

Margin Frequency Polarization Range
(dB) (MH2z) (Horizontal/Vertical) (MHz)
-15.13 663.6285 Horizontal 30 to 1000 MHz
-5.87 4824 Vertical Above 1 GHz
Middle Channel: 2438 MHz
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) (MHz)
- - Horizontal 30 to 1000 MHz
-2.14 4876 Vertical Above 1 GHz
High Channel: 2464 MHz
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) (MHz2)
- - Horizontal 30 to 1000 MHz
-5.78 4928 Vertical Above 1 GHz
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Integral Antenna:

Low Channel: 2412 MHz

Margin Frequency Polarization Range
(dB) (MH2) (Horizontal/Vertical) (MH2z)
-9.78 380.9165 Horizontal 30 to 1000 MHz
-2.14 4824 Vertical Above 1 GHz
Middle Channel: 2438 MHz
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) (MHz)
- - Horizontal 30 to 1000 MHz
-4.31 4876 Vertical Above 1 GHz
High Channel: 2464 MHz
Margin Frequency Polarization Range
(dB) (MHz) (Horizontal/Vertical) (MH2z)
- - Horizontal 30 to 1000 MHz
-7.61 4928 Vertical Above 1 GHz

Please refer to the next page for detailed results
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10.10 Radiated Emissions Test Plot & Data

External Antenna

30 MHz - 1 GHz measured at 3 meters

Worst Case - Middle Channel: 2438 MHz
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Template: 20MHz-1GHz RE

Quasi-Peak Measurements

Frequency: hHz

Frequency gf;;?g?:k Agéfgk?ta ':,‘glt::ir:; Azimuth Limit Margin
(MHz) (dBuV/m) (cm) (HIV) (degrees) (dBuV/m) (dB)
663.6285 31.37 98 H 242 46.5 -15.13
30.00635 19.09 101 \Y 302 40 -20.91
37.8621 13.42 271 \ 180 40 -26.58
614.2985 17.84 244 H 64 46.5 -28.66
998.4385 24.28 290 H 326 54 -29.72
196.705 10.28 327 H 144 435 -33.22
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External Antenna
Above 1GHz

Low Channel: 2412 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
NS ResaidAi.n Azl : CI:_?)ZLE :r';]e- G Rggg(ijﬁ Ificriwci:t DT Comments
(MHz) 9 Degrees | Height | Polar. | Factor p. Factor g (dB)
4824 57.82 26 1.0 V 33.1 13.75 | 36.54 0 68.13 74 -5.87 Peak
4824 55.99 340 1.0 H 33.1 13.75 | 36.54 0 66.3 74 -7.7 Peak
4824 57.82 26 1.0 V 33.1 13.75 | 36.54 | -20.34* 47.79 54 -6.21 Average
4824 55.99 340 1.0 H 33.1 13.75 | 36.54 | -20.34* 45.96 54 -8.04 Average
Note: » Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
« Duty Cycle Factor (DCF) = 20 log;o (Ton/Tp) = 20 log;o (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
% Agilent 84:07:45 Jan 4, 1970 [ Marker - Agilent 83:59:41 Jan 4, 1976 [ Marker
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Middle Channel: 2438 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
ey, ReSa'dAi.ng i) Height | Pol Fact cL(’Jlot.i,lse :r;er; Syl R(é:gg?ﬁg Ificr:nci:t i Comments
MHz Degrees €lg olar. actor " | Factor dB
(MH2) | gy | o9 m | () | @simy | @8) | @8) | FEEST | (@Buvim) | (@Bpvim) @15
4876 61.53 24 1.0 V 33.1 13.77 | 36.54 0 71.86 74 -2.14 Peak
4876 54.14 337 1.0 H 33.1 13.77 | 36.54 0 64.47 74 -9.53 Peak
4876 61.53 24 1.0 V 33.1 13.77 | 36.54 | -20.34* 51.52 54 -2.48 Average
4876 54.14 337 1.0 H 33.1 13.77 | 36.54 | -20.34* 44,13 54 -9.87 Average
Note: » Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
* Duty Cycle Factor (DCF) = 20 logy, (Ton/Tp) = 20 logyo (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
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High Channel: 2464 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
AT R(esédAihg AL ; CL%TSE :r;er; S Rcezgg(ijﬁg Ificr:nci:t oy Comments
(MHz) Degrees | Height | Polar. | Factor " | Factor (dB)
4928 57.89 305 1.16 V 33.1 13.77 | 36.54 0 68.22 74 -5.78 Peak
4928 49.55 22.75 1.0 H 33.1 13.77 | 36.54 0 59.88 74 -14.12 Peak
4928 57.89 305 1.16 V 33.1 13.77 | 36.54 | -20.34* 47.88 54 -6.12 Average
4928 49.55 22.75 1.0 H 33.1 13.77 | 36.54 | -20.34* 39.54 54 -14.46 Average
Note: » Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
* Duty Cycle Factor (DCF) = 20 logy, (Ton/Tp) = 20 logyo (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
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Integral Antenna

30 MHz - 1 GHz measured at 3 meters
Worst Case - Low Channel: 2412 MHz
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Radigted Emissions Template: 30hiHz-1GHz RE

Quasi-Peak Measurements

Frequency chf;srf;?:k AS;?;T ';‘glt;?ir,:;‘ Azimuth Limit Margin
(MHz) (dBuV/m) (cm) (HIV) (degrees) (dBuV/m) (dB)
380.9165 36.72 99 H 127 46.5 -9.78
405.5125 32.44 98 H 104 46.5 -14.06
294.9193 28.51 119 H 84 46.5 -17.99
30.18077 18.89 153 H 188 40 -21.11
946.7569 24.01 350 \Y% 117 46.5 -22.49
37.50545 13.82 382 H 164 40 -26.18
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Integral Antenna

Above 1 GHz

Low Channel: 2412 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
NS ReSa'dAi.ng Azl cL(’Jlot.i,lse :r;er; S R(é:gg?ﬁg Ificr:nci:t DT Comments
MHz Degrees | Height | Polar. | Factor | Factor dB
4824 61.55 204 1.0 V 33.1 13.75 | 36.54 0 71.86 74 -2.14 Peak
4824 55.34 26 1.02 H 33.1 13.75 | 36.54 0 65.65 74 -8.35 Peak
4824 61.55 204 1.0 V 33.1 13.75 | 36.54 | -20.34* 51.52 54 -2.48 Average
4824 55.34 26 1.02 H 33.1 13.75 | 36.54 | -20.34* 45.31 54 -8.69 Average
Note: « Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
* Duty Cycle Factor (DCF) = 20 logyo (Ton/Tp) = 20 logyo (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
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Middle Channel: 2438 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
ey, ReSa'dAi.ng i) Height | Pol Fact cL(’Jlot.i,lse :r;er; Syl R(é:gg?ﬁg Ificr:nci:t i Comments
MHz Degrees €lg olar. actor " | Factor dB
(MH2) | gy | o9 m | () | @simy | @8) | @8) | FEEST | (@Buvim) | (@Bpvim) @15
4876 59.36 204 1.0 V 33.1 13.77 | 36.54 0 69.69 74 -4.31 Peak
4876 54.96 23 1.0 H 33.1 13.77 | 36.54 0 65.29 74 -8.71 Peak
4876 59.36 204 1.0 V 33.1 13.77 | 36.54 | -20.34* 49.35 54 -4.65 Average
4876 54.96 23 1.0 H 33.1 13.77 | 36.54 | -20.34* 44.95 54 -9.05 Average
Note: « Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
* Duty Cycle Factor (DCF) = 20 logy, (Ton/Tp) = 20 logyo (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
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Aerielle, Inc.

FCC ID: RKVSAM200TR

High Channel: 2464 MHz

Spurious/Harmonics Emissions measured at 3 meters (Above 1 GHz)

Test Antenna Duty
Freq. SA Azimuth el - Pl Cycle Corq. F.CC.: Margin
(MH2) Reading Degrees | Height | Polar. | Factor Loss | Amp. Factor Reading Limit (dB) Comments
4928 56.06 205 1.0 \% 33.1 13.77 | 36.54 0 66.39 74 -7.61 Peak
4928 53.44 151 1.0 H 33.1 13.77 | 36.54 0 63.77 74 -10.23 Peak
4928 56.06 205 1.16 \Y 33.1 13.77 | 36.54 | -20.34* 46.05 54 -7.95 Average
4928 53.44 151 1.0 H 33.1 13.77 | 36.54 | -20.34* 43.43 54 -10.57 Average
Note: « Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
« Duty Cycle Factor (DCF) = 20 logy, (Ton/Tp) = 20 logio (0.24167ms/2.5167ms) = -20.34 dB
Please refer to the following plot for the Duty cycle calculation:
4 Agilent 04:05:32 Jan 4, 1970 Marker i Agilent 64:05:54 Jan 4, 1979 Marker
Brren 28 db . .1E.E' Select Marker: [ 30 dB A 4B Select Marker
gl e T Lz 3 4
0-.-e.nkh\w..wp‘w‘-.'L,r Normal Normal
Delta Delta
Marker a| Marker a s
Delta Pai elta Pair
et e I
IfMI{Fl’P‘m“MW".‘ M,.ﬂ\,-*.a\\'l'ﬂ.’ﬂWﬂJ#l'l‘ﬁ,.-1I‘1"hﬁ'uu,,"“l'fﬁI'bM‘W-Iw\"‘nk“"ﬂ"w'iT" Span Spag;ﬂ : "M\l‘""wi"M"L\rh bl ol i \-h.ll.dr"hd\.M‘w Span Spag::i:
OFf OFf
Hore - More
SBH 50 MHz lafa - WEH 50 1z 01 dare

Copyright 2000-2007 Agilent Technologies

Duty Cycle Plots

Copyright 2000-2007 Agilent Technologies

Report Number: R0910063-247

Page 35 of 47

FCC Part 15.247 Test Report




Aerielle, Inc. FCC ID: RKVSAM200TR

Out of Band Emissions: Restricted band near band edge

External Antenna
Lowest Channel: 2412 MHz

Test Antenna Duty
Freq. | o S Azimuth cebl | [P Cycle G, S Margin
eading Height | Pol Eact Loss | Amp. Reading Limit Comments
(MHz) (dBuV) Degrees eig olar. actor @B) | (dB) Factor (@Buv/m) | @Buvim) (dB)
(m) | (HV) | (@B/m) (B)
2388.27 | 59.31 21 1.0 V 30.3 9.18 | 35.71 0 63.08 74 -10.92 Peak
2388.27 47.83 345 1.0 H 30.3 9.18 | 35.71 0 51.6 74 -22.4 Peak
2388.27 | 59.31 21 1.0 vV 30.3 9.18 | 35.71 | -20.34* 42.74 54 -11.26 Average
2388.27 | 47.83 345 1.0 H 30.3 9.18 | 35.71 | -20.34* 31.26 54 -22.74 Average
Highest Channel: 2464 MHz
Test Antenna Duty
Freg. | o S Azimuth ceble | [P Cycle G, 2o Margin
eading Heiaht | Pol = Loss | Amp. Reading Limit Comments
(MHz) (dBuV) Degrees eight | Polar. [ Factor @8) | (@B) Factor (@Buv/im) | (@Buvim) (dB)
(m) | (HV) | (@B/m) (dB)
2483.61 | 59.82 95 1.0 V 30.3 9.34 | 36.54 0 62.92 74 -11.08 Peak
2483.61 46 342 1.0 H 30.3 9.34 | 36.54 0 49.1 74 -14.12 Peak
2483.61 | 59.82 305 1.0 V 30.3 9.34 | 36.54 | -20.34* 42.58 54 -6.12 Average
2483.61 46 22.75 1.0 H 30.3 9.34 | 36.54 | -20.34* 28.76 54 -14.46 Average
Note: » Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
« Duty Cycle Factor (DCF) = 20 log; (Ton/Tp) = 20 log;, (0.24167ms/2.5167ms) = -20.34 dB
Integral Antenna
Lowest Channel: 2412 MHz
Test Antenna Duty
Freq. R SA Azimuth ceble | [P Cycle Cor(_i F_CC_: Margin
eading Heiaht | Pol = Loss | Amp. Reading Limit Comments
(MHz) Degrees eight | Polar. | Factor Factor (dB)
2388.27 | 41.74 360 1.0 V 30.3 9.18 | 35.71 0 44.84 74 -29.16 Peak
2388.27 | 42.46 350 1.0 H 30.3 9.18 | 35.71 0 45.56 74 -14.12 Peak
2388.27 | 41.74 360 1.0 V 30.3 9.18 | 35.71 | -20.34* 245 54 -6.12 Average
2388.27 | 42.46 350 1.0 H 30.3 9.18 | 35.71 | -20.34* 25.22 54 -14.46 Average
Highest Channel: 2464 MHz
Test Antenna Duty
Freq. | o SA- | Azimuth Cela || [Pl Cycle Gl — Margin
eading Heiaht | Pol E Loss | Amp. Reading Limit Comments
(MHz) Degrees eight | Polar. [ Factor Factor (dB)
2483.61 | 42.49 360 1.0 V 30.3 9.34 | 36.54 0 46.26 74 -27.74 Peak
2483.61 | 43.27 350 1.0 H 30.3 9.34 | 36.54 0 47.04 74 -26.96 Peak
2483.61 | 41.74 360 1.0 V 30.3 9.34 | 36.54 | -20.34* 25.17 54 -28.83 Average
2483.61 | 42.46 350 1.0 H 30.3 9.34 | 36.54 | -20.34* 25.89 54 -28.11 Average

Note: » Average Value (*) is calculated based on Peak Reading + Duty Cycle Factor
* Duty Cycle Factor (DCF) = 20 logy, (Ton/Tp) = 20 logyo (0.24167ms/2.5167ms) = -20.34 dB
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Aerielle, Inc. FCC ID: RKVSAM200TR

11 FCC 815.247(i) & § 2.1091 - RF Exposure

11.1 Applicable Standard

According to §15.247(i) and §1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of
the Commission’s guidelines.

According to 81.1310 and §2.1091 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field - - 8
Range Strength Strength Po(véevrvzﬂ%'ty Ave(ﬁ%;nlngt;e'sr)lme
(MHz) (V/m) (A/m)

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 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

11.2 MPE Prediction
Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01

S = PG/4nR?

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal (dBm): 19.24

Maximum peak output power at antenna input terminal (mW): 83.94
Prediction distance (cm): 20

2412

Prediction frequency (MHz):
Maximum Antenna Gain, typical (dBi): 5.0
Maximum Antenna Gain (numeric): 3.16
Power density of prediction frequency at 20.0 cm (mW/cm?): 0.05279
Power density of prediction frequency at 20.0 cm (W/m?): 0.5279
MPE limit for uncontrolled exposure at prediction frequency (mW/cm?): 1.0

11.3  Test Result

FCC: The power density level at 20 cm distance is 0.05279mW/cm?, which is below the uncontrolled
exposure limit of 1.0 mW/cmz2,
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