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EXHIBIT 1. INTRODUCTION
1.1 SCOPE
Reference: FCC Part 15, Subpart C, Section 15.247
Title: Telecommunication — Code of Federal Regulations,
CFR 47, Part 15
References: RSS-Gen, Issue 2, June 2007
Title: General Requirements and Information for the Certification

of Radiocommunication Equipment

Purpose of Test:

To gain FCC and IC Certification Authorization for Digital
Modulation Transmitters (and Receivers) operating in the
Frequency Band of 2400 MHz — 2483.5 MHz

Test Procedures:

Both conducted and radiated emissions measurements
were performed in accordance with American National
Standards Institute ANSI C63.4 — American National
Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic
Equipment from 9 kHz to 40 GHz.

Environmental Classification: o

Commercial, Industrial or Business
Residential

1.2 NORMATIVE REFERENCES

Publication Year Title
47 CFR, Parts 0-15 (FCC) | 2008 Code of Federal Regulations -
elecommunications

Spectrum Management and Telecommunications
RSS-Gen Issue 2 2007 Radio Standards Specification

American National Standard for Methods of

Measurement of Radio-Noise Emissions from
ANSI C63.4 2003 Low-Voltage Electrical and Electronic Equipment

in the Range of 9 kHz to 40 GHz.

Specification for radio disturbance and immunity
CISPR 16-1-1 2003 measuring apparatus and methods.

Part 1-1: Measuring Apparatus.

Specification for radio disturbance and immunity
CISPR 16-2-1 2003 measuring apparatus and methods.

Part 201: Conducted disturbance measurement.
FCC Public Notice 2000 Part 15 Unlicensed Modular Transmitter Approval
DA 00-1407
FCC ET Docket No. 2002 Amendment to FCC Part 15 of the Commission’s
99-231 Rules Regarding Spread Spectrum Devices.
ECC Procedures 2008, 03-23 Measu.rement of Digi’fal Transmission Systems

operating under Section 15.247.
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1.3 LS Research, LLC TEST FACILITY

LS Research, LLC is accredited by A2LA (American Association for Laboratory Accreditation) to
conform to ISO/IEC 17025, 2005 “General Requirements for the Competence of Calibration and
Testing Laboratories”.

LS Research, LLC’s scope of accreditation includes all test methods listed herein, unless otherwise
noted. A copy of the accreditation may be accessed on our web site: www.Isr.com. Accreditation
status can be verified at A2LA’s web site: www.a2la2.net.

1.4 LOCATION OF TESTING

All testing was performed at LS Research, LLC, W66 N220 Commerce Court, Cedarburg,
Wisconsin, 53012 USA, utilizing the facilities listed below, unless otherwise noted.

List of Facilities Located at LS Research, LLC:
e Compact Chamber

e Semi-Anechoic Chamber
o Open Area Test Site (OATS)

15 TEST EQUIPMENT UTILIZED

A complete list of equipment utilized in testing is provided in Appendix A of this test report.
Calibration dates are indicated in Appendix A. All test equipment is calibrated in accordance with
A2LA standards.
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EXHIBIT 2. PERFORMANCE ASSESSMENT

2.1 CLIENT INFORMATION

Manufacturer Name: California Eastern Laboratories
1253 N Old Rand Road

Address: Wauconda, IL 60084
Dave Wilde
Contact Person: David.Wilde@cel.com

847-487-6364

2.2 EQUIPMENT UNDER TEST (EUT) INFORMATION
The following information has been supplied by the applicant.

Product Name: FreeStar Pro Zigbee module
Model Number: ZFS0-201-1-ES

ES0401
Serial Number:

2.3 ASSOCIATED ANTENNA DESCRIPTION

-1.03 dBi inverted F trace antenna
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EUT'S TECHNICAL SPECIFICATIONS

Additional Information:

Frequency Range (in MHz)

2405-2480 MHz

RF Power in Watts

0.116 Watts

Conducted Output Power (in dBm)

Max: 20.56 dBm (2440 MHz)
Min: -1.17 dBm (2480 MHz)

Field Strength (and at what distance)

114.0 dBpV/m at 3m (2410 MHz)

Occupied Bandwidth (99% BW)

2550 kHz (CH 18: 2440 MHz)

Type of Modulation 0O-QPSK
Emission Designator 2M550G1D
EIRP (in mW) 91.83 mW

Transmitter Spurious (worst case)

70.8 dBpV/m @1m (4880 MHz)
6103 dBuV/m @3m (4880 MHz)

Receiver Spurious (worst case)

52.89 dBuV/m @ 3m (2989 MHz)

Receiver Bandwidth

1.8 MHz

Receiver Sensitivity -96 dBm
Frequency Tolerance %, Hz, ppm 100 ppm
Microprocessor Model # (if applicable) | MC13224

Antenna Information

Detachable/non-detachable

Non-detachable

Type PCB inverted F
Gain (in dBi) -1.03 dBi
EUT will be operated under FCC Rule | 15.247
Part(s)
Modular Filing X] Yes [ INo
Portable/Mobile X] Portable [ ] Mobile

RF Technical Information:

Type of

SAR Evaluation: Device Used in the Vicinity of the Human Head

Evaluation

SAR Evaluation: Body-worn Device

(check one) V| RF Evaluation

If RF Evaluation checked above, test engineer to complete the following:

= Evaluated against exposure limits: [X] General Public Use [] Controlled Use
= Duty Cycle used in evaluation: 100%
= Standard used for evaluation: OET 65
= Measurement Distance: 20 c¢cm
» RFValue: 00014988 [ |Vim [ JAm [Xwim?
[ IMeasured [ ] Computed  [X] Calculated
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2.5 PRODUCT DESCRIPTION

The Freestar Pro modules provide a high performance and cost effective RF transceiver solution for
2.4GHz IEEE 802.15.4 applications.

The Freestar Pro module is based on the Freescale™ MC13224 transceiver platform. It combines
Freescale’s transceiver IC with an on board 100mW Power Amplifier, a TX/RX switch and an
integrated trace antenna.

The Freescale MC132234 transceiver is a Spread Spectrum modem implementing O-QPSK
modulation, operating in the 2400-2483.5 MHz ISM frequency band, with SMHz channel spacing,
and supports clear channel assessment (CCA), Energy Detect (ED) and Link Quality Indication
(LQI). The system operates at 250Kbps and is capable of operating from (0-10dBm, or 20dBm) into
a printed circuit board inverted-F antenna.

The processing power of the MC13224 enables the Freestar Pro to provide at a level of integration
unprecedented in a Zighee module. The ARM 32-bit processor and expansive on-chip memory
(128K Serial Flash, 96KB SRAM, 80KB ROM) enable designers to eliminate the peripheral host
processors often required by 8 and 16-bit transceiver solutions. In addition, designers have 61
GPIO Ports available, and two 12-Bit ADC’s which share 8 input channels. The module also
contains 96Kbytes of RAM, 80Kbytes of ROM and 128Kbyte serial Flash memory that can be
mirrored into the 96Kbyte RAM. Two on-chip UARTS allow communication to the module via a
Serial Port Interface (SPI).

PHOTO (Optional)
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EXHIBIT 3. EUT OPERATING CONDITIONS & CONFIGURATIONS DURING TESTS

3.1 CLIMATE TEST CONDITIONS

Temperature: 20-25°C
Humidity: 30-60%
Pressure: 86-106 kPa

3.2 APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

. Compliance
FCC Paragraph Test Requirements (yes/no)
15.207 Power Line Conducted Emissions Measurements Yes
15.247(a)(2) 6 dB Bandwidth of a Digital Modulation System Yes
15.247(b) & 1.1310 Maximum Qutput Power Yes
15.247(i), 1.1307, -
1.1310, 2.1091 & 2.1093 | RF Exposure Limit Yes
15.247(c) RF Conducted. Spurious Emissions at the Transmitter Yes
Antenna Terminal
15.247(d) Transml_tted Power Spectral Density of a Digital Yes
Modulation System
12'%;(0)’ 15.209 & Transmitter Radiated Emissions Yes

The digital circuit portion of the EUT has been tested and verified to comply with FCC Part 15, Subpart B,
Class B Digital Devices and the associated Radio Receiver has also been tested and found to comply with
Part 15, Subpart B — Radio Receivers. The Receiver Test Report is available upon request.

3.3 MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

[ ] None

X Yes (explain below)

In order to meet the radiated emissions requirements for 15.247, Channels 11 and 12 must
be operated at a power setting no higher than 4 and Channel 26 must be operated at a power
setting no higher than 1.

Channel 11 power setting 4 - 10.52 dBm
Channel 12 power setting 4 2> 11.37 dBm
Channel 26 power setting 1 - -1.17 dBm

Also a 15 dB desensitization correction factor was invoked to demonstrate compliance, thus

the EUT may only be operated at a max duty cycle of 35%.

3.4 DEVIATIONS & EXCLUSIONS FROM TEST SPECIFICATIONS

X] None

[ ] Yes (explain below)
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EXHIBIT 4. DECLARATION OF CONFORMITY

The EUT was found to meet the requirements as described within the specification of FCC Title 47,
CFR Part 15.247, RSS-Gen, and Industry Canada RSS-210 Issue 7 (2007), Section Annex 8
(section 8.2) for a Digital Spread Spectrum (DTS) Transmitter.

If some emissions are seen to be within 3 dB of their respective limits:

As these levels are within the tolerances of the test equipment and site employed, there is a
possibility that this unit, or a similar unit selected out of production may not meet the required limit
specification if tested by another agency.

LS Research, LLC certifies that the data contained herein was taken under conditions that meet or
exceed the requirements of the test specifications. The results in this Test Report apply only to the
item(s) tested on the above-specified dates. Any modifications made to the EUT subsequent to the
indicated test date(s) will invalidate the data herein, and void this certification.
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EXHIBIT 5. RADIATED EMISSIONS TEST

Transmit Mode

51 Test Setup

The test setup was assembled in accordance with Title 47, CFR FCC Part 15 and ANSI C63.4-
2003.

Measurements at frequencies 30 MHz — 4 GHz where taken when the EUT was placed on an 80cm
high non-conductive pedestal, centered on a flush mounted 2-meter diameter turntable inside a 3
meter Semi-Anechoic, FCC listed Chamber. The radiated emissions limits for unintentional
radiators, denoted in FCC §15.109, apply at a 3 meter distance; the measurement antenna was
placed 3 meters from the EUT radiating element.

Measurements above 4 GHz were performed at a 1.0 meter separation distance in a semi-anechoic
mini chamber. The calculations to determine the limits at the 1.0 meter separation distance are
detailed in the following pages.

The EUT was tested in continuous modulated transmit mode. Power was supplied to the EUT by a
bench type power supply. The unit has the capability to operate on 16 channels, controllable
customer supplied programming board and proprietary firmware.

The test sample was operated on one of three (3) standard channels: low (2405 MHz), middle
(2440 MHz) and high (2480 MHz) to comply with FCC § 15.31(m), plus the lowest and highest
channels operated at full power: Channel 13 (2415 MHz) and Channel 25 (2475 MHz).

Please refer to Appendix A for a complete list of test equipment.

5.2 Test Procedure

Radiated Emissions measurements were taken from 30-25000 MHz. Measurements from 30 -
4000 MHz were performed a 3 meter Semi-Anechoic, FCC listed Chamber. Measurements from
4000-25000 MHz were taken at a 1 meter separation distance, in a semi-anechoic mini chamber.
The radiated RF emission levels were manually noted at discrete turntable azimuths and
measurement antenna heights, corresponding to peak emission levels at various frequencies.

A Biconical Antenna was used to measure emissions from 30 MHz to 300 MHz, and a Log Periodic
Antenna was used to measure emissions from 300 MHz to 1000 MHz. A Double-Ridged
Waveguide Horn Antenna was used from 1 GHz to 18 GHz, and an EMCO standard gain horn
antenna was used for measurements from 18 to 25 GHz. The maximum radiated RF emissions
were found by rotating the EUT 360°, and raising and lowering the antenna between 1 and 4 meters
for measurements taken at 3 meters in the 3 meter chamber, and the antenna was exercised
between 1 and 1.8 meters vertically for measurements taken at 1 meter in the mini chamber; using
both horizontal and vertical antenna polarities.

The EUT was rotated along three orthogonal axes during the investigations to find the highest
emission levels.
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53 Test Equipment Utilized

A list of the test equipment and antennas utilized for the Radiated Emissions test can be found in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers. All
calibrations of the antennas used were performed at a N.I.S.T. traceable site. In addition, the
Connecting Cables were measured for losses using a calibrated Signal Generator and a HP 8546A
EMI Receiver. The resulting correction factors and the cable loss factors from these calibrations
were entered into the HP 8546A EMI Receiver database. As a result, the data taken from the HP
8546A EMI Receiver accounts for the antenna correction factor as well as cable loss or other
corrections, and can therefore be entered into the database as a corrected meter reading.

For measurements 30 MHz — 4 GHz, the HP 8546A EMI receiver was used, and an Agilent E4446A
Spectrum Analyzer was utilized for measurements 4 GHz — 25 GHz. An EMCO horn antenna was
used for measurements between 1 GHz and 18 GHz (accompanied by a preamp for measurements
over 4 GHz), and a standard gain horn with preamp were used for measurements 18-25 GHz.

Test Equipment List

Test Equipment Manufacturer Model No. Serial No.
EMI Receiver HP 8546A 3617A00320
EMI Receiver Pre-Select. HP 85460A 3448A00296
Spectrum Analyzer Agilent E4446A US45300564
Log Periodic Antenna EMCO 93146 9701-4855
Horn Antenna EMCO 3115 6907
Bicon Antenna EMCO 93110B 9702-2918
Pre-Amp Adv. Microwave WLAGB12 1145A04094
Horn Antenna — Std. Gain EMCO 3160-09 9809-1120

5.4 Test Results

The EUT was found to meet the Radiated Emissions requirements of Title 47 CFR, FCC Part
15.247 for a DTS transmitter [Canada RSS-210 Issue 7 (2007), Annex 8 (section 8.2). The
frequencies with significant RF signal strength were recorded and plotted as shown in the Data
Charts and Graphs.
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5.5  CALCULATION OF RADIATED EMISSIONS LIMITS

The maximum peak output power of an intentional radiator in the 2400-2483.5 MHz band, as
specified in Title 47 CFR 15.247 (b)(3), is 1 Watt. The harmonic and spurious RF emissions,
measured in any 100 kHz bandwidth, as specified in 15.247 (d), shall be at least 20 dB below the
measured power of the desired signal, and must also meet the requirements described in
15.205(c).

The following table depicts the general radiated emission limits above 30 MHz. These limits are
obtained from Title 47 CFR, Part 15.209, for radiated emissions measurements. These limits were
applied to any signals found in the 15.205 restricted bands.

Frequency 3 m Limit 3'm Limit 1 m Limit
(MHz) pv/m (dBuV/m) (dBuV/m)
30-88 100 40.0 -
88-216 150 435

216-960 200 46.0 -

960-24,000 500 54.0 63.5

Sample conversion from field strength uV/m to dBuV/im:
dBuV/m = 20 log 10 (100)
=40 dBuV/m (from 30-88 MHz)

For measurements made at 1.0 meter, a 9.5 dB correction has been invoked.

960 MHz to 10,000 MHz
500uV/m or 54.0 dB/uV/m at 3 meters
54.0 +9.5=63.5 dB/uV/m at 1 meter
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5.6

RADIATED EMISSIONS TEST DATA CHART

3 Meter Measurements of Electromagnetic Radiated Emissions
Test Standard: 47CFR, Part 15.205 and 15.247(DTS)
Frequency Range Inspected: 30 MHz to 25000 MHz

Manufacturer: | California Eastern Laboratories
Date(s) of Test: | April 23-May 7, 2009
Test Engineer(s): | Laura bott
Voltage: | 3.3 VDC

Operation Mode:

Normal, continuous modulated transmit mode

Environmental
Conditions in the Lab:

Temperature: 20 —-25°C
Relative Humidity: 30 — 60 %

Single Phase VAC

3 Phase

VAC

EUT Power:

Battery

\ Other: Bench type power supply

EUT Placement; |

80cm non-conductive table

10cm Spacers

3 Meter Semi-Anechoic

EUT Test Location: | FCC Listed Chamber 3/10m OATS
Measurements: Pre-Compliance Preliminary \ | Final
Detectors Used: | V Peak v | Quasi-Peak \ | Average

The following table depicts the level of significant spurious radiated RF emissions found:

Quasi o
Frequency . Azimuth Peak Qua.5| . Margin Antenna EUT
Height (m) X Peak Limit . . .
(MHz) (degree) Reading (dBuV/m) (dB) Polarity orientation
(dBuV/m)
744.5 1.00 293 33.6 46.0 12.4 Horizontal Flat
792.8 1.30 140 37.6 46.0 8.4 Horizontal Flat
841.1 1.00 135 41.9 46.0 4.1 Horizontal Flat
842.5 1.00 173 34.5 46.0 11.5 Vertical Flat
842.5 1.00 137 40.8 46.0 5.2 Horizontal Side
864.9 1.04 134 39.7 46.0 6.3 Horizontal Flat
867.0 1.00 126 38.3 46.0 7.7 Horizontal Side
888.0 1.12 38 39.3 46.0 6.7 Horizontal Vertical
889.4 1.00 135 42.6 46.0 3.4 Horizontal Flat
913.2 1.00 129 39 46.0 7.0 Horizontal Flat
937.0 1.00 111 39.6 46.0 6.4 Horizontal Flat
960.0 1.00 0 37.7 54.0 16.3 Horizontal Side
985.3 1.00 106 43.2 54.0 10.8 Horizontal Flat
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The following table depicts the level of significant fundamental radiated RF emissions found:

Frequency | Height | Azimuth Pea‘k Avg Avg Limit | Margin | Antenna EUT

(MHz) (m) (degree) Reading Reading (dBuV/m) (dB) Polarity | orientation
(dBuV/m) | (dBuV/m)

2405 1.53 275 110.1 98.8 125.0 26.2 Horizontal Flat
2410 1.00 121 109.8 99.0 125.0 26.0 Horizontal Flat
2415 1.10 273 121.8 113.4 125.0 11.6 Horizontal Flat
2440 1.63 107 120.9 112.2 125.0 12.8 Horizontal Flat
2475 1.10 272 122.7 113.4 125.0 11.6 Horizontal Flat
2480 1.11 272 101.5 92.7 125.0 32.3 Horizontal Flat

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 11 (2405 MHz):
Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4810 1.09 9 70.9 54.4 63.5 9.1 Vertical Vertical
7215 1.14 6 68.7 51.5 88.8 37.3 Vertical Vertical
9620 1.00 157 67.2 51 88.8 37.8 Horizontal Vertical
12025 1.05 316 61.2 46.8 63.5 16.7 Horizontal Flat
14430 1.00 190 67.3 51.5 88.8 37.3 Horizontal Flat
16835 1.17 214 60.5 47.5 88.8 41.3 Horizontal Vertical
19240 Note 3 74
21645 Note 3 98.8
24050 Note 3 98.8

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 11 (2405 MHz),
corrected to reflect 3 meter measurements:

Peak Avg
Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT

(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation

4810 1.09 9 61.4 44.9 54 9.1 Vertical Vertical

7215 1.14 6 59.2 42 79.3 37.3 Vertical Vertical

9620 1.00 157 57.7 41.5 79.3 37.8 Horizontal Vertical

12025 1.05 316 51.7 37.3 54 16.7 Horizontal Flat

14430 1.00 190 57.8 42 79.3 37.3 Horizontal Flat

16835 1.17 214 51 38 79.3 41.3 Horizontal Vertical

19240 Note 3

21645 Note 3

24050 Note 3
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The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 12 (2410 MHz):

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4820 1.08 205 59 45.7 63.5 17.8 Horizontal Side
7230 1.04 83 67.3 51.0 89.0 38.0 Vertical Side
9640 1.20 165 66.8 50.3 89.0 38.7 Vertical Side
12050 1.04 245 67.2 50.7 63.5 12.8 Horizontal Side
14460 1.07 188 71.6 53.2 89.0 35.8 Horizontal Vertical
16870 1.00 9 62.3 48.9 89.0 40.1 Horizontal Side
19280 Note 3
21690 Note 3
24100 Note 3

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 12 (2410 MHz),
corrected to reflect 3 meter measurements:

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4820 1.08 205 49.5 36.2 54.0 17.8 Vertical Vertical
7230 1.04 83 57.8 41.5 79.5 38.0 Vertical Vertical
9640 1.20 165 57.3 40.8 79.5 38.7 Horizontal Vertical
12050 1.04 245 57.7 41.2 54.0 12.8 Horizontal Flat
14460 1.07 188 62.1 43.7 79.5 35.8 Horizontal Flat
16870 1.00 9 52.8 39.4 79.5 40.1 Horizontal Vertical
19280 Note 3
21690 Note 3
24100 Note 3

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 13 (2415 MHz):

Peak Avg
Frequency Height Azimuth Reading Reading Avg Limit Margin Antenna EUT

(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) (dBuV/m) (dB) Polarity | orientation

4830 1.00 174 68.6 53.2 63.5 10.3 Horizontal Side

7245 1.00 193 70.3 53.7 103.4 49.7 Vertical Flat

9660 1.12 43 62.5 47.2 103.4 56.2 Horizontal Flat

12075 1.00 319 60.4 45.8 63.5 17.7 Horizontal Flat

14490 1.04 202 63.4 48.6 63.5 149 Horizontal Vertical

16905 1.00 251 55.9 43.6 103.4 59.8 Horizontal Side

19320 Note 3

21735 Note 3

24150 Note 3
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The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 13 (2415 MHz),
corrected to reflect 3 meter measurements:

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4830 1.00 174 59.1 43.7 54.0 10.3 Vertical Vertical
7245 1.00 193 60.8 44.2 93.9 49.7 Vertical Vertical
9660 1.12 43 53.0 37.7 93.9 56.2 Horizontal Vertical
12075 1.00 319 50.9 36.3 54.0 17.7 Horizontal Flat
14490 1.04 202 53.9 39.1 54.0 14.9 Horizontal Flat
16905 1.00 251 46.4 34.1 93.9 59.8 Horizontal Vertical
19320 Note 3
21735 Note 3
24150 Note 3

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 18 (2440 MHz):

8 (2440 MHz),

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4880 1.00 192 70.9 59.6 63.5 3.9 Horizontal Side
7320 1.11 349 68.8 52.2 63.5 11.3 Vertical Vertical
9760 1.21 41 69.7 52.3 102.2 49.9 Vertical Side
12200 1.11 224 63.5 48.3 63.5 15.2 Horizontal Side
14640 1.00 200 66.9 51.1 102.2 51.1 Horizontal Flat
17080 1.07 145 65.0 51.5 102.2 50.7 Horizontal Side
19520 Note 3
21960 Note 3
24400 Note 3

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 1
corrected to reflect 3 meter measurements:
Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4880 1.00 6 61.4 50.1 54.0 3.9 Vertical Vertical
7320 1.11 349 59.3 42.7 54.0 11.3 Vertical Vertical
9760 1.21 41 60.2 42.8 92.7 49.9 Horizontal Vertical
12200 1.11 224 54.0 38.8 54.0 15.2 Horizontal Flat
14640 1.00 200 57.4 41.6 92.7 51.1 Horizontal Flat
17080 1.07 145 55.5 42.0 92.7 50.7 Horizontal Vertical
19520 Note 3
21960 Note 3
24400 Note 3
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The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 25 (2475 MHz):

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4950 1.11 88 64.7 51.7 63.5 11.8 Vertical Side
7425 1.11 353 66.9 50.5 63.5 13.0 Vertical Vertical
9900 1.18 98 70.0 52.3 103.4 51.1 Vertical Vertical
12375 1.15 225 61.5 47.2 63.5 16.3 Horizontal Side
14850 1.00 265 65.4 50.5 103.4 52.9 Horizontal Vertical
17325 1.00 121 63.7 50.8 103.4 52.6 Vertical Side
19800 Note 3
22275 Note 3
24750 Note 3

The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 25(2475 MHz),

corrected to reflect 3 meter measurements:

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4950 1.11 88 55.2 42.2 54.0 11.8 Vertical Vertical
7425 1.11 353 57.4 41.0 54.0 13.0 Vertical Vertical
9900 1.18 98 60.5 42.8 93.9 51.1 Horizontal Vertical
12375 1.15 225 52.0 37.7 54.0 16.3 Horizontal Flat
14850 1.00 265 55.9 41.0 93.9 52.9 Horizontal Flat
17325 1.00 121 54.2 41.3 93.9 52.6 Horizontal Vertical
19800 Note 3
22275 Note 3
24750 Note 3

The following table depicts the measured level of s

ignificant radiated RF harmonic emis

sions seen on Channel 26 (2480 MHz):

Peak Avg

Frequency Height | Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) (dBuv/m) | (dBuv/m) (dB) Polarity orientation
4960 1.11 327 48.3 40.7 63.5 22.8 Vertical Side
7440 1.03 4 46.9 34.8 63.5 28.7 Vertical Vertical
9920 1.11 4 50.2 37.8 82.7 44.9 Horizontal Side
12400 1.07 4 49.8 38.2 63.5 25.3 Vertical Side
14880 1.05 5 49.4 38.2 82.7 44.5 Horizontal Side
17360 1.07 9 55.0 43.8 82.7 38.9 Horizontal Side
19800 Note 3
22275 Note 3
24750 Note 3
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EUT: FreeStar Pro
Report #: 309123
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The following table depicts the measured level of significant radiated RF harmonic emissions seen on Channel 26 (2480 MHz),
corrected to reflect 3 meter measurements:

Peak Avg

Frequency Height Azimuth Reading Reading Limit Margin Antenna EUT
(MHz) (m) (degree) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB) Polarity | orientation
4960 1.11 327 38.8 31.2 54.0 22.8 Vertical Vertical
7440 1.03 4 37.4 25.3 54.0 28.7 Vertical Vertical
9920 1.11 4 40.7 28.3 73.2 44.9 Horizontal Vertical
12400 1.07 4 40.3 28.7 54.0 25.3 Horizontal Flat
14880 1.05 5 39.9 28.7 73.2 44.5 Horizontal Flat
17360 1.07 9 45.5 34.3 73.2 38.9 Horizontal Vertical
19800 Note 3
22275 Note 3
24750 Note 3

Notes:

1) A Quasi-Peak Detector was used in measurements below 1 GHz, and a Peak as well as an Average Detector was used in measurements above 1 GHz.
The peak detector was used to ensure the peak emissions did not exceed 20 dB above the limits.
2)  Measurements above 4 GHz were made at 1 meters of separation from the EUT.

) Measurement at receiver system noise floor.
4)  For measurements of the fundamental power, because of spectral bandwidth, the receiver was set to RBW=VBW=3 MHz.
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5.7 Test Setup Photo(s) — Radiated Emissions Test

Vertical Orientation

Side Orientation
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5.8

Screen Captures - Radiated Emissions Testing — Transmit Mode

These screen captures represent Peak Emissions. For radiated emission measurements, a Quasi-Peak
detector function is utilized when measuring frequencies below 1 GHz, and an Average detector function is
utilized when measuring frequencies above 1 GHz.

The signature scans shown here are from worst-case emissions, as measured on channels 11, 18, or 26, with
the sense antenna both in vertical and horizontal polarity for worst case presentations.

Channel 18, Antenna Horizontally Polarized, EUT Flat
30-300 MHz, at 3m
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Screen Captures - Radiated Emissions Testing (continued)

Channel 18, Antenna Horizontally Polarized, EUT Flat
300-1000 MHz, at 3m
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Channel 18, Antenna Horizontally Polarized, EUT Flat
1000-2400 MHz, at 3m
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Channel 7, Antenna Horizontally Polarized, EUT Flat
2400-2484 MHz, at 3m
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Channel 18, Antenna Horizontally Polarized, EUT Flat
2484-4000 MHz, at 3m
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Screen Captures - Radiated Emissions Testing (continued)

Channel 18, Antenna Vertically Polarized
4000-18000 MHz, at 1m
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Channel 18, Antenna Vertically Polarized
18000-25000 MHz, at 1 m
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Receive Mode

5.9 Test Setup
The test setup was assembled in accordance with RSS GEN and ANSI C63.4-2003.

Measurements at frequencies 30 MHz — 4 GHz where taken when the EUT was placed on an 80cm
high non-conductive pedestal, centered on a flush mounted 2-meter diameter turntable inside a 3
meter Semi-Anechoic, FCC listed Chamber. Because the radiated emissions limits for unintentional
radiators, denoted in RSS-Gen Section 6(a) apply at a 3 meter distance, the measurement antenna
was placed 3 meters from the EUT radiating element.

Measurements 4-25 GHz were performed at a 1.0 meter separation distance in a semi-anechoic
mini chamber. The calculations to determine the limits at the 1.0 meter separation distance are
detailed in the following pages.

The EUT was tested in normal receive mode at the middle channel, per RSS-Gen Section 4.10.

Power was supplied to the EUT by a bench type power supply. The unit has the capability to
operate on 16 channels, controllable via a dev board with USB interface to a PC.

Please refer to Appendix A for a complete list of test equipment.

Screen Captures of Radiated Emissions

Channel 18, Antenna Vertically Polarized, EUT Vertical
30-300MHz, at 3m
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Channel 18, Antenna Vertically Polarized, EUT Vertical

300-1000 MHz, at 3m
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Channel 18, Antenna Vertically Polarized, EUT Vertical

1000-4000 MHz, at 3m
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Channel 18, Antenna Vertically Polarized, EUT Vertical
4000-18000 MHz, at 1m
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EXHIBIT 6. CONDUCTED EMISSIONS TEST, AC POWER LINE: FCC 15.207 and

RSS-Gen 7.2.2

6.1 Test Setup

The test area and setup are in accordance with ANSI C63.4-2003 and with Title 47 CFR, FCC Part
15 (Industry Canada RSS-210, Issue 6). The EUT was placed on a non-conductive wooden table,
with a height of 80 cm above the reference ground plane. Power was provided to the EUT via a
generic wall pack whose output was connected to a voltage regulator to supply the appropriate
voltage to the EUT. The wall pack was plugged into a 50Q (ohm), 50/250 uH Line Impedance
Stabilization Network (LISN). The 120 VAC power supply was fed to the test area via an
appropriate broadband EMI Filter, and then to the LISN line input. Final readings were then taken
and recorded. After the EUT was setup and connected to the LISN, the RF Sampling Port of the
LISN was connected to a 10 dB Attenuator-Limiter, and then to the HP 8546A EMI Receiver. The
EMCO LISN used has the ability to terminate the unused port with a 50Q (ohm) load when switched
to either L1 (line) or L2 (neutral).

6.2 Test Procedure

The EUT was investigated in continuous modulated transmit mode for this portion of the testing.
Measurements were made from 150 kHz-30MHz. The Intermediate Frequency Bandwidth was set
to 9.0 kHz and the Average Bandwidth to 30 kHz, per CISPR 16-1 (2003), Section 1, Table 1. Plots
of peak values were captured and are shown below. Quasi-peak and average signal strength
values were measured at discrete frequencies; these are denoted in the table in Section 6.5 of this
report.

6.3 Test Equipment Utilized

A list of the test equipment and accessories utilized for the Conducted Emissions test is provided in
Appendix A. This list includes calibration information and equipment descriptions. All equipment is
calibrated and used according to the operation manuals supplied by the manufacturers.
Calibrations of the LISN and Limiter are traceable to N.I.S.T. All cables are calibrated and checked
periodically for conformance. The emissions are measured on the HP 8546A EMI Receiver, which
has automatic correction for all factors stored in memory and allows direct readings to be taken.

Test Equipment List

Test Equipment Manufacturer Model No. Serial No.
EMI Receiver HP 8546A 3617A00320
Spectrum Analyzer Agilent E4446A US45300564
LISN EMCO 3816/2NM 9701-1057
Transient Limiter HP 119474A 3107A01708
Prepared For: CEL Model #: ZFSM-201-F-ES LS Research, LLC
EUT: FreeStar Pro Serial #:ES0401 Template: 15.247 DTS TX (V2 9-06-06)
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6.4 Test Results

The EUT was found to meet the Conducted Emission requirements of FCC Part 15.207 and RSS-
Gen 7.2.2 Conducted Emissions for an Intentional Radiator. See the Data Charts and Graphs for
more details of the test results.

6.5 FCC and RSS-Gen Limits of Conducted Emissions at the AC Mains Ports

Frequency Range Class B Limits (dBuV) Measuring
(MHz) Quasi-Peak Average Bandwidth
0.150 -0.50 * 66-56 56-46 RBW =9 kHz
0.5-5.0 56 46 VBW = 9 kHz for QP
5.0-30 60 50 VBW = 1 Hz for Average
* The limit decreases linearly with the
logarithm of the frequency in this range.
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6.6

CONDUCTED EMISSION TEST DATA CHART

Frequency Range inspected: 150 KHz to 30 MHz
Test Standard: FCC 15.207 Class B and RSS-Gen

Manufacturer: | California Eastern Laboratories
Date(s) of Test: | May 27, 2009
Test Engineer: | Laura Bott

Model #:

ZSFM-201-F-ES

Serial #:

ES0401

Voltage:

3.3VDC

Operation Mode:

Normal, continuous modulated transmit

Environmental
Conditions in the Lab:

Temperature: 20 -25C

Relative Humidity: 30 — 60 %

Test Location: | ¥ | Conducted emissions bench area Chamber
) 40cm from Vertical Ground Plane 10cm Spacers
SOV Heeze) O \ | 80cm above Ground Plane Other:
Measurements: Pre-Compliance Preliminary \ Final
Detectors Used: | V | Peak v | Quasi-Peak \ | Average
Frequenc : -Peak -Peak . Average | Average .
(l\clez) Y| Line Igeading QLimit Margin Readigg Limit | Margin
0.178 1 28.40 64.58 36.18 15.70 54.58 38.88
0.265 1 26.50 61.29 34.79 2.40 51.29 48.89
1.125 1 23.60 56.00 32.40 2.20 46.00 43.80
4.000 1 36.70 56.00 19.30 35.50 46.00 10.50
0.179 2 27.30 64.54 37.24 15.70 54.54 38.84
0.262 2 24.20 61.37 37.17 2.40 51.37 48.97
1.044 2 23.90 56.00 32.10 1.90 46.00 44.10
3.999 2 36.60 56.00 19.40 35.40 46.00 10.60

Notes:

1) The EUT exhibited similar emissions in transmit and receive modes, and across the Low, Middle and High channels

tested.
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6.7 Test Setup Photo(s) — Conducted Emissions Test
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6.8 Screen Captures — Conducted Emissions Test

These screen captures represent Peak Emissions. For conducted emission measurements, both a Quasi-
Peak detector function and an Average detector function are utilized. The emissions must meet both the
Quasi-peak limit and the Average limit as described in 47 CFR 15.207 and RSS-Gen Section 7.2.2 Table 2.

The signature scans shown here are from channel 18, chosen as a good representative of channels.

Channel 18, 2440 MHz, Line 1
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]
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s
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EXHIBIT 7. OCCUPIED BANDWIDTH: 15.247(a)(2) and RSS 210

7.1 Limits

For a Digital Modulation System, the 6 dB bandwidth shall be at least 500 kHz.

7.2 Method of Measurements

Refer to ANSI C63.4 and FCC Procedures (March 23, 2005) for Digital Transmission Systems
operating under 15.247.

The transmitter output was connected to the Spectrum Analyzer. The -6 dBc bandwidth of the
fundamental frequency was measured with the Spectrum Analyzer using 100 kHz RBW and
VBW=300 kHz. The -20 dBc occupied bandwidth was then measured by finding the peak value with
a RBW greater than the signal bandwidth, then decreasing the resolution bandwidth to an estimated
1 % of the emission bandwidth. The 20 dB OBW was measured with the reduced RBW.

For this portion of the tests, a direct measurement of the transmitted signal was performed at the
antenna port of the EUT, via a cable connection to the HP E4446A spectrum analyzer. An
attenuator was placed in series with the cable to protect the spectrum analyzer. Correction factors
for the RF cable were loaded onto the spectrum analyzer and the loss from the attenuator was
added on the analyzer as gain offset.

The EUT was configured to run in a continuous transmit, modulated mode. The spectrum analyzer
was used in peak-hold mode while measurements were made, as presented in the chart below.

7.3 Test Data

Center Measured -6 dBc - Measured -20 dBc
. Minimum -6 dBc .
Channel | Frequency Occupied (kHz2) Occupied
(MHz) Bandwidth (kHz) Bandwidth (kHz)
11 2405 992 500 2400
12 2410 1150 500 2530
13 2415 1158 500 2520
18 2440 1017 500 2550
25 2475 1008 500 2520
26 2480 1183 500 2480
7.4 Test Equipment List
Test Equipment Manufacturer Model No. Serial No.
Spectrum Analyzer Agilent E4446A US45300564
Prepared For: CEL Model #: ZFSM-201-F-ES LS Research, LLC
EUT: FreeStar Pro Serial #:ES0401 Template: 15.247 DTS TX (V2 9-06-06)
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7.5

Screen Captures - OCCUPIED BANDWIDTH

Channel 11 -6 dBc Occupied Bandwidth

¥ Agilent 63:55:04 Apr 17, 2665

Marker

a Mkrl 992 khz

Ref 21.8 dBim Atten 48 dB 013 dB 139'9“ Marker
Peak ‘ | =
EUQ 1R 1
B/ & Normal
Delta
ol
igrj Delta Pair
(Tracking Ref)
LaAw Ref 4
ML 52 Span Pair
33 FC Span Center
A AR
£ifn |
f>(523k Marker a Off
swp 1992.000 kHz
-0.13 dB
More
Center 2,485 872 GHz Span 5 MHz 10f2

#Res BW 100 kHz

#UBH 108 kHz

Sweep 1 ms (6L pts)

Channel 11 -20 dBc Occupied Bandwidth

¥ Agilent 11:58:38 May 6, 2609

Marker

& Mkrl 2.48 MHz

Ref 13 dBn Atten 38 dB 0.26 dB 139'9“ Marker
Peak =
Log *
38/ Normal
Delta
o} L) L
o £ & Delta Pair
{Tracking Ref)
LaAw Ref |
v1oM2 Span Pair
33 FC Span Center
£t |
f>(523k Marker a off
swp o +2.400008 MHz
026 dB |
o i More
Center 2.485 88 GHz Span 18 MHz 10f2

#Res BW 100 kHz

#UBH 308 kHz

Sweep 1 ms (601 pts)
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Channel 12 -6 dBc Occupied Bandwidth

d Agilent 12:52:54 May 6, 2009 Marker
a Mkrl 1,158 MHz
Ref 21 dBrn Atten 48 dB —0.p9 dp || Select Marker
Peak L 2 3 4
Log ‘ ‘
38/ 2 @ Normal
Delta
o}
igms Delta Pair
(Tracking Ref)
LgAv Ref 4
ML 52 Span Pair
33 FC Span Center
Faa [Marker a off
sep 11.1500080 MHz
209 dB | More
Center 2.418 888 GHz Span 5 MHz 10f2
#Res BH 100 kHz #UBH 308 kHz Sweep 1 ms (601 pts)
|
Channel 12 -20 dBc Occupied Bandwidth
¥ Agilent 12:54:31 May 6, 2609 Marker
a Mkrl 2.53 MHz
Ref 21 dBn Atten 48 dB 0.94 o || Select Marker
Peak T L 2 3 4
Log *
5
4B/ Normal
Delta
o} 1R :
agf ¢ Delta Pair
{Tracking Ref)
LgRAy Ref |
v1oM2 Span Pair
33 FC Span Center
£ |, |
oo, [Marker a off
swp (2.530000 MHz
894 dB | More
Center 2.418 @8 GHz Span 18 MHz 1of 2
#Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (601 prs)
|
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Channel 13 -6 dBc Occupied Bandwidth

2 Agilent 14:01:37 May 8, 2069

Marker

a Mkrl 1.158 MHz

Ref 26 dBn Atten 48 dB -0.19 dB 139'9“ Marker
Peak =
Log
> Normal
dB/ 1F 4
<& &
Delta
ol
igﬁ Delta Pair
{Tracking Ref)
LaAw Ref |
ML 52 Span Palr
33 FC Span Center
A AA
A
ooy |Marker af of
swp $1.158008 MHz
019d8 | -
Center 2.415 660 Gliz Span § Wiz Lo
#Res BH 108 kHz VEH 1 MHz Sweep 1 ms (601 prs)
|
Channel 13 -20 dBc Occupied Bandwidth
¥ Agilent 14:00:34 May 8, 2609 Marker

& Mkrl 2.52 MHz

Ref 26 dBn Atten 48 dB -0.49 dB 139'9“ Marker
Peak =
Log *
> Normal
ey orta
Delta
ol
S.Bb‘m iR . Delta Pair
{Tracking Ref)
LaAw Ref |
v1oM2 Span Pair
33 FC Span Center
A AA
£t |
f>(5%k Marker a| off
swp [2.520008 MHz
249 dB | |
e More
Center 2.415 @8 GHz Span 18 MHz 1of 2

#Res BW 106 kHz

#UBH 308 kHz

Sweep 1 ms (BO1 pts)
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Channel 18 -6 dBc Occupied Bandwidth

¥ Agilent 01:48:18 Apr 17, 2065

Marker

a Mkrl 1.817 MHz

Ref 22.5 dBm Atten 48 dB 065 dB 13"""’“ Marker
Peak =
Log
38/ G o Normal
Delta
0l
égﬁ Delta Pair
(Tracking Ref)
LaAw Ref 4
Ml 52 Span Pair
33 FC Span Center
A AR
£ |
ogy (Marker a 0ff
swo 11017000 MHz
0658 | —
Center 2.440 BBH GHz Span 5 MHz 1of 2

#Res BH 108 kHz

#YEW 108 kHz

Sweep L ms (681 pts)

Channel 18 -20 dBc Occupied Bandwidth

d Agilent 18:39:19 May 6, 2069

Marker

a Mkrl 2,55 MHz

Ref 25 dBm Atten 48 dB _0.35 4B || Select Marker
Peak L 2 3 4
Log *
5
a5/ Normal
Delta
o}
o % : Delta Pair
¢ (Tracking Ref)
LgAv Ref |
vl M2 Span Pair
33 Eg Span Center
£ifn |
f>(5fak Marker a| off
swn 12.550000 MHz
_-0.35 dB | More
Center 2,448 88 GHz Span 18 MHz 10f2

#Res BW 100 kHz

#UBH 300 kHz

Sweep 1 ms (6L pts)
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Channel 25 -6 dBc Occupied Bandwidth

3 Agilent 84:07:05 Apr 17, 2065 Marker
a Mkrl 1.688 MHz
Ref 22 dBrn Atten 48 dB —0.19 dp || Select Marker
Peak L 2 3 4
Log
; 3 s Normal
dB/ orma
Delta
ol
igrj Delta Pair
(Tracking Ref)
LgAv Ref 4
ML 52 Span Pair
33 FC Span Center
A AR
Faa Marker a off
sep 11.008000 MHz
-219d8 | More
Center 2.475 988 GHz Span 5 MHz 10f2
#Res BH 100 kHz #UBHW 108 kHz Sweep 1 ms (601 pts)
|
Channel 25 -20 dBc Occupied Bandwidth
¥ Agilent 11:26:34 May 6, 2609 Marker
a Mkrl 2.52 MHz
Ref 23 dBn Atten 49 dB .19 d || Select Marker
Peak =
Log *
5
4B/ Normal
Delta
ol
agrf S s Delta Pair
{Tracking Ref)
LgRAy Ref |
v1oM2 Span Pair
33 FC Span Center
£ifr K
oo, [Marker af off
swp | 2.520000 MHz
| 819dB || More
Center 2.475 @8 GHz Span 18 MHz 1of 2
#Res BH 108 kHz #UBH 306 kHz Sweep 1 ms (601 prs)
|

Prepared For: CEL

Model #: ZFSM-201-F-ES

LS Research, LLC

EUT: FreeStar Pro

Serial #:.ES0401

Template: 15.247 DTS TX (V2 9-06-06)

Report #: 309123

Page 38 of 61




Channel 26 -6 dBc Occupied Bandwidth

# Agilent 84:53:50 Apr 17, 2065

Marker

a Mkrl 1.183 MHz

Ref 16 dBm Atren 26 dB -9.37 dg || elect Marker

Peak 1 2 3 4

Log

35/ g % Normal
Delta

8'9 \Marker a

dem [1.183000 MHz (Trlgcel!itrf IEZLI;

Lerv | -B.37 dB Ref 9 o

M 52 Span Pair

83 FC Span Center

A AA

£0F:

£>50k Off

Swp

Center 2.460 008 GHz Span 5 Nz 1"“0’{3

#Res BW 100 kHz #UBH 108 kHz

Sweep 1 ms (6L pts)

Channel 26 -20 dBc Occupied Bandwidth

¥ Agilent 11:08:49 May 6, 2609

Marker

& Mkrl 2.48 MHz

Ref @ dBn Atten 18 dB -0.38 dB 139'92“ ngkeg
Peak =
Log *
5
4B/ Normal
Delta
D| iR 1
aéag Delta Pair
{Tracking Ref)
LaAw Ref |
v1oM2 Span Pair
33 FC Span Center
£t |
f>(523k Marker a Off
swp 12.480008 MHz
-238dB | More
Center 2.488 @8 GHz Span 18 MHz 1of 2

#Res BW 106 kHz #UBH 308 kHz

Sweep 1 ms (BO1 pts)
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EXHIBIT 8. BAND-EDGE MEASUREMENTS

8.1 Method of Measurements

FCC 15.209(b) and 15.247(d) require a measurement of spurious emission levels to be at least 20
dB lower than the fundamental emission level, in particular at the Band-Edges where the intentional
radiator operates. The following screen captures demonstrate compliance of the intentional radiator
at the 2400-2483.5 MHz Band-Edges. The EUT was operated in continuous transmit mode with
continuous modulation, with internally generated data as the modulating source. The EUT was
operated at the lowest channel for the investigation of the lower Band-Edge, and at the highest
channel for the investigation of the higher Band-Edge.

To meet the band edge requirements, Channels 11 and 12 must be set to a power level of 4 and
Channel 26 must be set to a power level of 1.

Lower Band-Edge Limit,

2.39 GHz = +54 dBuV/m at 3m

2.40 GHz =-20 dBc with respect to the peak fundamental radiated emissions.

Upper Band-Edge Limi,

2.4835 GHz =e + 54 dBuV/m at 3m.

Screen Capture Demonstrating Compliance at the Lower Band-Edge (Peak Emissions)

[Bp] 17:£6:0@ AFR 3@, FAE3

HRARKER ACTY DET: PEAK
¢.30CBR GHz MERS DET: PEAK OF AUG

63.78 dEulsn

MKR 2.30288 [Hz
E5.78 dEplUim

LOG  AREF 83 @ dEuWsn FEEAHF OM
iR
dBs
ATN
ca dB
““hwﬁuvﬁnu“MIXNwvvhﬁhur+wrﬁmﬂ4dwmwhvuﬂfékfﬂwﬂﬁﬁv

Mp SE
Sl FC
RLORR

START 2.31880 CH:
RL  #1F EM 1.8 HHz #AUG BM 1 MHz

ETOF 2.4BPBA GHz
SUF 2B.B msec

Last Hrd
key Henu

SFAN

HRALER
HORNAL

NARKER
F-y
NAALER
RHETD

BELECT
1214

MARKER 1
D DFF

Hore

1 of @
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Screen Capture Demonstrating Compliance at the Lower Band-Edge (Average Emissions)

2390 MHz - 51.57 dBuV/m @ 3 meters

(@] 17:76:52 APR 38, 2809

HARKER RCTY DET: PEAK
£. 39818 GHz MERS DET: FEAK BF AWG

31.57 dBulbsn

LOG  REF 83 @ dEplsn

HKR ©.39818 [Hz
51.57 dEplsm

FREAHF ON

iR
dB¢

ATH
oA dB

SR HE

il FC

RLORR

START 2.31888 CH:
L #IF BH 1.8 HHz #AVG BW 1B He

ETOF 2.YBABA GHz
SWF 27 B sec

Last Hrd

key Henu
SFRAN

HARLER

HORKAL

NARKER

r-3
HARKER
RNETD
SELECT
12174

MARKER 1
D DFF

Nore

1ol ¢

Screen Capture Demonstrating Compliance at the Lower Band-Edge (Average Emissions)

2333 MHz — 53.15 dBpV/m @ 3 meters

(B3] 17:25:35 APR 38 783

HARKER ACTW DET: PERAK
2.3334R GHz MERS DET: PEAK OF ALG

33.15 dBulbsn

LOG  REF 83 @ dEplsn

MKE 2.33348 [Hz
53,15 dEplim

FRERNF ON

1R
dBrs

ATH
2a dB

EA WB
sCFC

RLORR

START 2.31RAA CH:
L #IF EW 1.8 HHz #AVG EW 1B He

ETOF 2.4YBPEA GHz
SWF 27 B sec

Last Hrd

key Henu

SFAN

HARLER

HORKAL

NARKER

o

NARKER
ANFTD

BELECT
12174
MARKER 4
N DFF

Hore
{of ¢
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Screen Capture Demonstrating Compliance at the High Band-Edge (Peak Emissions)

(B3] cH:35:19 AFR 38, FA@3

AVERAGE BRNDWIDTH
1 MHz

ACTY DET: PEAK
MERS DET: PEAK OF AUG
MKE £ HBYYE [Hz
EB.38 dBplim

LOG REF 83 @ dEpWsn
18
dBrs
ATH
28 4B

FEERHF ON

MA SE
3L FC
ALORR

START 2.484AQ CH:
BL  #1F BW 1.B HHz

STOF ¢.5HPRA GHr

#AVG B 1 HH: SWF 2B.B msec

Last Hrd

HARKER

ey Henu

SFAN

t CF
HAREER
&
HEXT
PLAE

HEXT FEK
RIGHT

HEXT PR
LEFT

Hore

{ ol @

Screen Capture Demonstrating Compliance at the High Band-Edge (Average Emissions)

2499 MHz — 53.27 dBuV/m @ 3 meters

[Bp] £H:36:31 RFR 3@, FAAY

RUERAGE BANDWIDTH
18 Hz

ACTW OET: PERK
HERE OET: FERAK QF AUG
HER 249948 CHz
53.87 dEulin

LOG  REF 89 @ dEuplsn
1A
dBs
ATH
28 dB

FRERMP OH

VR SE
Sl FC
RLORR

310F 2.5PABRA GHz
SUF 5. HE sec

STRRT 2.48488 CH:

RL  #1F EM 1.8 HHz #AUG EH 1B He

Last Hrd

LLERR

key Menu
SFAN

HRITE A

MR
HOLD R

Trace
i B C

Hore
1 af 3
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EXHIBIT 9. POWER OUTPUT (CONDUCTED): 15.247(b)

9.1 Method of Measurements

The conducted RF output power of the EUT was measured at the antenna port using a short RF
cable along with an attenuator as protection for the spectrum analyzer. Correction factors for the RF
cable were loaded onto the spectrum analyzer and the loss from the attenuator was added on the
analyzer as gain offset. The unit was configured to run in a continuous transmit mode. The
spectrum analyzer was used with resolution and video bandwidths set to 3 MHz, and a span of 20
MHz, with measurements from a peak detector presented in the chart below.

9.2 Test Data

Center Measured Limit Margin Calculated | EIRP Calculated
Channel | Frequency Power (dBm) (dB) EIRP Limit EIRP (mw)
(MHz) | (dBm) (dBm) | (dBm)

11 2405 10.52 30 19.48 9.49 36.0 8.89

12 2410 11.37 30 18.63 10.34 36.0 10.81

13 2415 20.66 30 9.34 19.63 36.0 91.83

18 2440 20.56 30 9.44 19.53 36.0 89.74

25 2475 19.48 30 10.52 18.45 36.0 69.98

26 2480 -1.17 30 31.17 -2.20 36.0 0.60
M) EIRP Calculation:

EIRP = (Peak power at antenna terminal in dBm) + (EUT Antenna gain in dBi)
Rated RF power output (in watts): 0.1 Watts

Measured RF Power Output (in Watts): 0.116 Watts
Declared RF Power Output (in Watts): 0.1 Watts
9.3 Test Equipment List
Test Equipment Manufacturer Model No. Serial No.
Spectrum Analyzer Agilent E4446A US45300564
Prepared For: CEL Model #: ZFSM-201-F-ES LS Research, LLC
EUT: FreeStar Pro Serial #:ES0401 Template: 15.247 DTS TX (V2 9-06-06)
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9.4

Screen Captures — Power Output (Conducted)

Channel 11: 2405 MHz

% Agilent 11:54:58 May 6, 2069

Peak Search

Mkrl 2,464 48 GHz

Ref 28 dBm Atten 38 dB 18.52 dBm Next Peak

Peak

Log é

Lo Next Pk Right

dB/ g
Next Pk Left

Lafiv e . ‘ Min Search

M1 32

53 FC Pk-Pk Search

£ifx K

Frn | Marker Mkr 5 CF

swn |12.404400800 GHz

1052 dBm | "
Center 2.435 86 GHz Span 20 MHz Lors
#Res BH 3 MHz VEH 58 MHz Sweep 1 ms (601 pts)

Channel 12: 2410 MHz

¥ Agilent 14:14:54 May 8, 2609

Peak Search

Mkrl 2.418 17 GHz

Ref 27 dBm Atten 48 dB 11.37 dBm Next Peak

Peak

LDQ EEEEE—

le o Next P Right

B/ g
Next Pk Left

Lofiv ‘ Min Search

M1 52

53 FC Pk-Pk Search

A AA

£ |

Frun |Marker Mkr > CF

sw (2.41017000@ GHz

11.37 dBm | "
Center 2.416 80 GHz Spen 20 MHz Lore
#Res BH 3 MHz YEH 56 MHz Sweep 1 ms (601 pts)
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Channel 13: 2415 MHz

# Agilent 13:58:16 May 8, 2889

Peak Search

Mkrl 2.414 93 GHz

Ret 26 dBm Atten 4@ dB 28.66 dBm Next Peak
Peak
Log 1 R
10 Next Pk Right
dB/ " g
W q Mo
Next Pk Left
Markerl]
2.414930000 GHz '
- Min Search
Lefv | 20.66 dBm
M1 52
53 FC Pk-Pk Search
A AR
£
ETun Mkr 5 CF
Swip
Center 2.415 B0 GHz Span 20 MHz 1”‘0’{92
#Res BH 3 MHz VBN 58 MHz Sweep 1 ms (61 prs)
File Operation Status. C:\BARU.CBL file loaded |
Channel 18: 2440 MHz
d Agilent 81:39:35 Apr 5, 2009 Trace
Mkrl 2.44@8 8@ GHz T
Ref 25 dBm Atten 43 dB 20.55 dBm ) rac%
Harm L
Log EE ¥
16 .
dE/ ) Clear Write
i
"
' f o 'r Max Hold
L I
Lafiv Min Hold
W1 352 .
3 FC View
A AA
A
Frun |Marker Blank
swn |12.440000000 GHz
2056 dBn | -
Center 2.446 86 GHz Span 20 Mz Hipeh
#Res BH 3 MHz #\EH 3 MHz Sweep 1 ms (GO1 prs)

File Operation Status. A:\SCRENDG20.GIF file saved
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Channel 25: 2475 MHz

d Agilent 18:41:05 May 6, 2009

Peak Search

a Mkrl 3572 MHz

Ref 25 dBm Atten 48 dB 19.48 dB Next Peak
Norm o
Log P ®
1o Next Pk Right
B/ | g
Next Pk Left

Lofiv ‘ Min Search
V1 352
53 FC Pk-Pk Search

AA
£ |
Frun | Marker a Mkr > CF|
swp 1 35.720008 MHz

19.48 dB | -

Center 2.475 86 GHz Span 20 MHz Lors
#Res BH 3 MHz #BH 56 MHz Sweep 1 ms (601 pts)

Channel 26: 2480 MHz

d Agilent 11:04:52 May 6, 2009

Peak Search

Mkrl 2.479 57 GHz

Ref 13 dBm Atten 38 dB -1.17 dBm Next Peak

Peak

Log

1o . Next Pk Right

B/ s g
Next Pk Left

Lofiv ‘ Min Search

M1 52

53 FC Pk-Pk Search

£ifx K

Frun |Marker Mkr 3 CF
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-1.17 dBm_| -
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#Res BH 3 MHz VEH 58 MHz Sweep 1 ms (601 pts)
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EXHIBIT 10.

10.1 Limits

POWER SPECTRAL DENSITY: 15.247(e

For digitally modulate 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.

In accordance with FCC Part 15.247(e), the peak power spectral density should not exceed
+8 dBm in any 3 kHz band. This measurement was performed along with the conducted power

output readings performed as described in previous sections.

The peak output frequency for

each representative frequency was scanned, with a narrow bandwidth, and reduced sweep, and
a power density measurement was performed.

10.2 Test Equipment List

Test Equipment Manufacturer Model No. Serial No.
Spectrum Analyzer Agilent E4446A US45300564
10.3 Test Data
RF Power Limit
Transmitter | Frequency | Level in 3 kHz (dBm/3 Margin | Comments
Channel (MHz) BW (dBm/3 (dB) Pass/Fail
KHz) kHz)
11 2405 -4.44 8.0 12.4 Pass
12 2410 4,71 8.0 3.29 Pass
13 2415 5.55 8.0 2.45 Pass
18 2440 5.57 8.0 2.43 Pass
25 2475 4.61 8.0 3.39 Pass
26 2480 -15.85 8.0 23.85 Pass
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10.4 Screen Captures — Power Spectral Density

Channel 11

- Agilent 12:42:45 May 6, 2009

Peak Search

Mkrl 2.405 875 8 GHz

Ref 14 dBm Atten 38 dB -4.44 dBm Next Peak
Peak
Log EEEEEEE—S—S,-
10 4 Next Pk Right
dB/ 9 g
Next Pk Left

Lefiv ‘ Min Search
M1 52
53 FC Pk-Pk Search
£ |
ro5ey [Marker Mkr 3 CF
swp 2. 405075800 GHz

~4.44 dBm_| ore
Center 2,405 @75 3 GHz Span 580 kHz 1of 2

#Res BH 3 kHz

#YEW 108 kHz

#Sweep 208 5 (6O pts)

Channel 12

d Agilent 14:14:07 May 8, 2069

Peak Search

Mkrl 2.418 875 3 GHz

Ref 19 dBnm Attsn 30 dB -3.72 dBn Next Peak
Peak
Log
1o Next Pk Right
dB/ . g
[+

e N Next Pk Left
Lofiv ‘ Min Search
ML S2
53 FC Pk-Pk Search
A AR
£G |
focal, [Marker Mkr 3 CF
swp |12.410075300 GHz

-3.72 dBm | ”
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1of 2
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Channel 13

2 Agilent 14:09:11 May 8, 2069

Peak Search

Mkrl 2.415 675 8 GHz

Ref 19 dBn Atten 30 dB 5.55 dBm Next Peak

Peak

LDQ EEEEE—

10 Next Pk Right

B/ ext Pk Rig
Next Pk Left

Lofiv ‘ Min Search

ML 2

33 FC Pk-Pk Search

A AR

£ |

rooa, [Marker Mkr 3 CF|

swp |2.4158075000 GHz

G55 dBm | ”
Center 2.315 675 6 GHz Span 500 khz Lo
#Res BH 3 kHz #UBKW 106 kHz #3weep 200 5 (GO1 prs)

Channel 18

4 Agilent 92:04:27 Apr 17, 2065

Peak Search

Mkrl 2.448 872 5 GHz

Ref 14.5 dBm Atten 30 dB 5.57 dBm Next Peak
Peak
Log e
5 )
4B/ Next Pk Right
Next Pk Left
Lafiv ‘ Min Search
M1 52
53 F5 Pk-Pk Search
A AA
A
oz, |Marker Mkr 5 CF
swn 12.440072500 GHz
57 dBm | »
Center 2.446 71 & GHz Span 500 Wiz Hipeh
#Res BH 3 kHz #\EH 108 kHz #3ween 200 5 (GO prs)
|
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Channel 25

2 Agilent 11:51:32 May 6, 2069

Peak Search

Mkrl 2.475 674 2 GHz

Center 2.475 875 @ GHz
#Res BW 3 kHz

Ref 28 dBm Atten 38 dB 4.61 dBm Next Peak
Harm
Lng ¥ (|
18 1 .
4B/ Next Pk Right
Next Pk Left
Lofiv ‘ Min Search
Y1 52
33 FC Pk-Pk Search
Eif: |
oz, [Marker Mkr 5 CF
swn [2.475074200 GHz
461 dBm | ’7
More

#UBH 108 kHz

Span 500 kHz
#3waap 200 5 (BA1 prs)

1of2

Channel 26

s Agilent 11:23:51 May 6, 2009

Peak Search

Mkrl 2.486 676 6 GHz

Ref 10 dBm Atten 10 dB ~15.35 dBn Next Peak

Peak

Log ‘ ‘ ‘

lg Next Pk Right

4B/ ex [+}
Next Pk Left

Lefe ‘ Min Search

ML 52

33 FS Pk-Pk Search

£ |

e |Marker Mkr 3 CF|

swn |2.480076600 GHz

-15.85 dBm | H
Center 2.450 876 6 GHz Span 500 KHz Lors

#Res BH 3 kHz #/BH 100 kHz

#5waep 200 5 (6O pts)
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EXHIBIT 11. SPURIOUS CONDUCTED EMISSIONS: 15.247(d)

11.1 Limits

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.

For data from the radiated measurements, please refer to section 5.6 of this report.

FCC Part 15.247(d) requires a measurement of conducted harmonic and spurious RF emission
levels, as reference to the carrier level when measured in a 100 kHz bandwidth. For this test, the
spurious and harmonic RF emissions from the EUT were measured at the EUT antenna port using
a short RF cable. The cable calibration file was loaded into the spectrum analyzer to compensate
for the loss of the cable between the antenna port of the EUT to the spectrum analyzer. A Hewlett
Packard model E4446A spectrum analyzer was used with the resolution bandwidth set to 100 kHz
for this portion of the tests. The unit was configured to run in a continuous transmit mode. The
spectrum analyzer was used with measurements from a peak detector presented in the chart
below. Screen captures were acquired and any noticeable spurious and harmonic signals were
identified and measured.

No significant emissions could be noted within -50 dBc of the fundamental level for this product.

Channel 11 | Channel 12 | Channel 13 Channel 18 | Channel 25 | Channel 26
Power in dBm
Fundamental 6.16 14.73 15.74 14.78 14.85 -7.01
2nd Harmonic Note 1 -51.44 -50.04 -51.60 -53.03 -77.30
3rd Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
4th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
5th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
6th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
7th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
8th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
9th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
10th Harmonic Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Notes:

(1) Measurement at system noise floor.

11.2 Test Equipment List

Test Equipment Manufacturer Model No. Serial No. Frequency Range
Spectrum Analyzer Agilent E4446A US45300564 To 44 GHz
Prepared For: CEL Model #: ZFSM-201-F-ES LS Research, LLC
EUT: FreeStar Pro Serial #:ES0401 Template: 15.247 DTS TX (V2 9-06-06)
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11.3 Screen Captures — Spurious Radiated Emissions

Channel 11, shown from 30 MHz up to 1000 MHz

¥ Agilent 01:19:82 Apr 5, 26089 Peak Search
Mkrl 576.4 MHz
Ref 21 dBm Atten 4@ dB -47.22 dBm Next Peak
Peak
Log EEEEEEEEE—
10 Next Pk Right
dB/ 9
Next Pk Left
Min Search
LaAw ‘
M1 52 1
$3 FC ¢ Pk-Pk Search
AoAn |
£ |
Frun |Marker | MK 3 CF
sep |576.400000 MHz
-47.22 dBm_| —
Start 30.0 MHz Stop 1.600 0 GHz 1of2
#Res BH 108 kHz #UEH 108 kHz Sweep 117 ms (601 pts)
|

Channel 11, shown from 1000 MHz up to 10000 MHz

- Agilent 01:20:29 Apr 5, 2009 Trace
Mkrl 7.215 GHz T
Ref 21 dBm Atten 49 dB -47.16 dBm ) racg
Harm L
Log ¥
16 .
4B/ Clear Write
Max Hold
Lo Min Hold
W1 352 1
53 FCl— i1y, < View
A AA |
A
Frun |Marker Blank
swn |£.215000000 GHz
-47.10 dBm | -
Start 1.060 GHz Stop 10.660 GHz Hipeh
#Res BW 108 kHz #\EH 108 kHz Sweep 1BSES 5 (601 prsd
|
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Channel 11, shown from 10000 MHz up to 25000 MHz

d Agilent 91:22:02 Apr 5, 2609 Trace
Mirl 23.85 Ghz

Ref 21 dBm Atten 40 dB -40.68 dBm 5 Trac%
Norm
Log *
18 )
ey Clear Write

Max Hold
Lofiv Min Hold

1
v os2 .
$3 FC View
A AA
£ |
Fun [Marker Blank
swn |23.800000000 GHz
-40.68 dBm | | M
Start 10.80 GHz Stop 25.00 GHZ Lors
sRes EH 100 kHz $UBH 108 kHz Sweep 1.309 5 (601 pts)
|
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EXHIBIT 12. FREQUENCY & POWER STABILITY OVER VOLTAGE VARIATIONS

The stability of the device was examined as a function of the input voltage available to the EUT. A
Spectrum Analyzer was used to measure the frequency at the appropriate frequency markers. The
transmitter of the EUT placed in modulated continuous transmit mode. Power was supplied by an
external bench-type variable power supply, and the frequency of operation was monitored using the
spectrum analyzer.

In this case, the EUT uses a single type operates on a nominal voltage of 3.0 VDC. The test was
performed to measure the stability of the frequency and power at £15% of the nominal operating
voltage: 2.8V and 3.8V.

A spectrum analyzer was used to measure the frequency at the appropriate frequency markers.
For this test, the EUT was placed in continuous transmit CW mode. Power to the EUT was
supplied by an external bench-type variable power supply. The frequency of operation was
monitored using the spectrum analyzer with RBW=VBW=10Hz settings while the voltage was
varied.

VDC Voltage Source
2.8VDC 3.3VDC 3.8VDC
Channel 11 | 2405.013200 MHz | 2405.011300 MHz | 2405.011800 MHz
Channel 18 | 2440.012500 MHz | 2440.011500 MHz | 2440.009800 MHz
Channel 26 2480.011800 MHz | 2480.013200 MHz | 2480.0102000 MHz

The RF Power Output of the EUT was also monitored in a separate test, also using a Spectrum
Analyzer with RBW=VBW=3 MHz setting while the voltage was varied.

VDC Voltage Source
2.8 VDC 3.3VvDC 3.8VvDC
Channel 11 5.94 dBm 6.34 dBm 7.11 dBm
Channel 18 16.09 dBm 16.07 dBm 16.11 dBm
Channel 26 -6.01 dBm -5.94 dBm -4.15 dBm
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EXHIBIT 13. MPE CALCULATIONS

The following MPE calculations are based on a 1.8 centimeter inverted-F printed circuit board trace
antenna, with a measured ERP of 114.0 dBuV/m, at 3 meters, and conducted RF power of +19.8
dBm as presented to the antenna. The calculated gain of this antenna, based on the ERP
measurements is -1.03 dBi.

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01
PG

S —
AnR?

where: 5 = power density
P = power input to the 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 oufput power at antenna input terminal: 2066 (dBm)
Maximum peak output power at antenna input terminal: 116413 (mW)
Antenna gain(typical): -1.03 (dBi)
Maximum antenna gain: 0.789 (numeric)
Prediction distance: 20 (cm)
Prediction frequency: 2400 (MHz)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm*2)
Power density at prediction frequency: 0.018270 (mW/cm"2)
Maximum allowable antenna gain: 16.4 (dBi)
Margin of Compliance at 20 cm= 174 dB
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Wireless Product Devel oprment
Equipment Calibration

V‘ LS RESEARCH LLC
A

APPENDIX A

Date - 24-Apr-2009 Type Test - Radiated Emissions Radic EMC Job # - C-600
Prepared By: Bott Customer - CEL Quote # 308123
[N [Asset # Description Manufacturer Model # Serial # Cal Date Cal Due Date  |Equipment Status
1 EE 960014 EMI Receiverilter section HP 85460A 3448A00296 9/23/2008 9/23/2009 Active Calibration
2 AA 960144 Phaseflex Gore EkDO1D010720 5800373 6/10/2008 6/10/2009 Active Calibration
‘ Wireless Product Devel oprment
‘ Equipment Calibration
Date - 30-Apr-2009 Type Test : Radiated Emissions Job # - C-600
Prepared By: Bott Customer - CEL Quote # 309123
‘Mn ‘Asset # Description In |Mnde\ # Serial # Cal Date Cal Due Date Equipment Status
1 EE 960013 EM!I Receiver HP B346A System 3617A00320:3448A  9/23/2008 9/23/2009 Active Calibration
2 EE 960014 EMI Receiver-ilter section HP 85460A 3448A00296 9/23/2008 9/23/2009 Active Calibration
3 AA 960007 Double Ridge Horn Antenna EMCO ins 93114138 12/23/2008 12/23/2009 Active Calibration
4 AA 960073 Log Periodic Antenna EMCO 93148 9701-4535 10/20/2008 10/20/2009 Active Calibration
5 AASBO07T Bicon Antenna EMCO 931108 9702-2918 11/24/2008 11/24/2009 Active Calibration
6 EE 960073 Spectrum Analyzer Agilent E4446A US45300564 9/26/2008 9/26/2009 Active Calibration
7 AAGE0144 Phaseflex Gore EkDO1D010720 5800373 6/10/2008 6/10/2009 Active Calibration
8 AA 960083 Pyramidal Homn Antenna EMCO 3160-09 9309-1120 6/17/2008 6/17/2009 Active Calibration

LS Research, LLC
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Wireless Product Development
Equipment Calibration

" LS RESEARCH LLC
4

Date - 24-Apr-2009 Type Test - Conducted Emissions Job # - C-600
Prepared By: Bott Customer - CEL Quote # 309123
‘Mu ‘Asset # Description In |Mude\ # Serial # Cal Date Cal Due Date Equipment Status
1 EE 960013 EMI Receiver HP 8546A System 3617A00320:3448A  9/23/2008 9/23/2009 Active Calibration
2 EE 960014 EMI Receiverfilter section HP B5460A 3448A00296 9/23/2008 9/23/2009 Active Calibration
3 EE 960009 Decoupling Network Haefely IPB-2 083180-21 4/15/2008 4/18/2010 Active Calibration
4 AA 960031 Transient Limiter HP 11947A 3107A01708 9/23/2008 09/23/2009 Active Calibration
‘ Wireless Product Development
‘ Equipment Calibration
Date - 24-Apr-2009 Type Test - Occupied Bandwidth (6dB & 20dB) Job # - C-600
Prepared By: Bott Customer - CEL Quote # 309123
‘Mn ‘Asset # Description In |Mnde\ # Serial # Cal Date Cal Due Date Equipment Status
1 EE 960073 Spectrum Analyzer Agilent E4446A US45300564 9/26/2008 9/26/2009 Active Calibration
2 AA 960144 Phaseflex Gore EkDO1D010720 5800373 6/10/2008 61072009 Active Calibration
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Wireless Product Development
Equipment Calibration

" LS RESEARCH LLC
4

Date - 24-Apr-2009

Type Test - Conducted Power Output

Job # - C-600

Prepared By: Bott

Customer - CEL

Quote # 309123

‘f‘lu ‘Asset # Description In |Mude\ # Serial # Cal Date Cal Due Date Equipment Statug
1 EE 960073 Spectrum Analyzer Agilent E44464 US45300564 9/26/2008 9/26/2009 Active Calibration
2 AAGB0144 Phaseflex Gore EkD01D010720 5800373 B/10/2008 6/10/2009 Active Calibration
‘ Wireless Product Development
‘ Equipment Calibration
Date - 24-Apr-2009 Type Test : Power Spectral Density Job #: C-600
Prepared By: Bott Customer - CEL Quote # 309123
‘f‘lu ‘Asset # Description In |Mude\ # Serial # Cal Date Cal Due Date Equipment Statug
1 EE 960073 Spectrum Analyzer Agilent E44464 US45300564 9/26/2008 9/26/2009 Active Calibration
2 AAGB0144 Phaseflex Gore EkD01D010720 5800373 B/10/2008 6/10/2009 Active Calibration
‘ Wireless Product Development
‘ Equipment Calibration
Date - 24-Apr-2009 Type Test : Spurious Emissions Job # - C-600
Prepared By: Bott Customer - CEL Quote # 309123
‘Mn ‘Asset # Description In |Mnde\ # Serial # Cal Date Cal Due Date Equipment Status
1 EE 960073 Spectrum Analyzer Agilent E4446A US45300564 9/26/2008 9/26/2009 Active Calibration
2 AA 960144 Phaseflex Gore EkDO1D010720 5800373 6/10/2008 61072009 Active Calibration

LS Research, LLC
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STANDARD # DATE Am. 1 Am. 2
ANSI C63.4 2003
CISPR 11 2003-03 2004-05 2006-06
CISPR 12 2007-05
CISPR 14-1 2005-11 2008-11
CISPR 14-2 2001-11 2001-11 2008-05
CISPR 16-1-1 Note 1 2006-03 2006-09 2007-07
CISPR 16-1-2 Note 1 2003 2004-04 2006-07
CISPR 22 2008-09
CISPR 24 1997-09 2001-07 2002-10
EN 55011 2007-05
EN 55014-1 2006
EN 55014-2 1997
EN 55022 2006 2007
EN 60601-1-2 2007-03
EN 61000-3-2 2006-05
EN 61000-3-3 2008-12
EN 61000-4-2 2001 1998 2001
EN 61000-4-3 2006-07 2008-05
EN 61000-4-4 2004
EN 61000-4-5 2006-12
EN 61000-4-6 2007-08
EN 61000-4-8 1993 1994-01
EN 61000-4-11 2004-10
EN 61000-6-1 2007-02
EN 61000-6-2 2005-12
EN 61000-6-3 2007-02
EN 61000-6-4 2007-02
FCC 47 CFR, Parts 0-15,
18, 90, 95 2007
FCC Public Notice DA 00-
1407 2000
FCC ET Docket # 99-231 2002
FCC Procedures 2007
ICES 001 2006-06
ICES 002 2007-02
ICES 003 2004-02
IEC 60601-1-2 Note 1 2007-03
IEC 61000-3-2 2005-11 2008-03
IEC 61000-3-3 2008-06
IEC 61000-4-2 2008-12

inclin

IEC 61000-4-3 2008-04 2006
IEC 61000-4-4 2004-07

APPENDIX B
TEST STANDARDS — CURRENT PUBLICATION DATES RADIO

Am.
STANDARD # DATE | Am. 1 2
IEC 61000-4-5 2005-11
IEC 61000-4-6 2008-06
IEC 61000-4-8 2001-03
IEC 61000-4-11 2004-03
IEC 61326-1 2006-06
ISO 14082 1998-07
MIL Std. 461E 1999-08
RSS GEN 2007-06
RSS 119 2007-06
RSS 123 1999-11
RSS 125 2000-03
RSS 131 2003-07
RSS 136 2002-10
RSS 137 2009-02
RSS 210 2007-06
RSS 213 2005-12
RSS 243 2005-11
RSS 310 2007-06

Note 1: Test not on LSR Scope of Accreditation.

Updated on 5-13-09
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APPENDIX C

Uncertainty Statement

This uncertainty represents an expanded uncertainty expressed at
approximately the 95 % confidence level, using a coverage factor of k=2.

Table of Expanded Uncertainty Values, (K=2) for Specified Measurements

Measurement Type Particular Configuration Uncertainty Values
Radiated Emissions 3 — Meter chamber, Biconical Antenna 4.24 dB
Radiated Emissions 3-Meter Chamber, Log Periodic Antenna 4.8 dB
Radiated Emissions 10-Meter OATS, Biconical Antenna 4.18 dB
Radiated Emissions 10-Meter OATS, Log Periodic Antenna 3.92dB

Conducted Emissions Shielded Room/EMCO LISN 1.60 dB
Radiated Immunity 3 Volts/Meter in 3-Meter Chamber 1.128 Volts/Meter
Conducted Immunity 3 Volts level 1.0V
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Appendix D

Firmware and Setup Instructions

The FreeStar Pro Test tool which was constructed in-house was used to set the

channel, power and state of the radio.
=10l x|

File Settings Help

Transceiver Settings Comrunications Log: [ Seve Laog Ta File

Transceiver 1D 2 Set Setlings

RF Channel |18 - (2440hHz) -

Get Settings Clear

Cuery Settings Timeout! -
Host-»THOWVR (Query Settings): 0105030904

Cuery Settings Timeout!

Host->THCVR (Query Settings): 01 05030904
RF Fower |01 vl

Cuery Settings Timeout!
Host>T=CWR (Cuery Settings): 01 0503 0904

PERT' Rangel Settlngs' Low Power Transcelverlnfol GFIO I ED I Query Setings Timeout!
Host->TxCVR (Query Settings): 01 0503 0904

—RF Evaluation
Cluery Setlings Timeout!
Current Fadio Mode |Contmuous Idle Host->THCWR (Query Settings): 01 05030904

Cluery Setlings Timeout!
5 Host>T=CVR (Query Settings): 01 0503 0904
Set Radio to ldle ldle
Cluery Setlings Timeout!
: Host»THCVR (Query Setings): 010503 0904
SetRadio to Continuous Receive Receive
Cuery Settings Timeout!
Host»THCVR (Query Setings): 010503 0904

bl

SetRadio Transmit Modulated

Cuery Settings Timeout!
Host»THCWR (Query Settings): 0105030904
Set Badio Transmit Unmodulated  TrUnbad
Cuery Settings Timeout!
Host» THCWR (Query Settings): 0105030904
Set Radio to Transmit Psuedo Random Binary Sequence THPRES

i

Cuery Settings Timeout!
Host» THCWR (Query Settings): 01 05030904

Cluery Settings Timeout!
Host>THCWR (Query Settings): 01 05030904

Cluery Settings Timeout!
Host-»THOWR (Query Settings): 01 0503 09 04

Cuery Settings Timeout!
Host-»THOWVR (Query Settings): 0105030904

Cuery Settings Timeout!
Host->THCVR (Query Settings): 01 05030904

Cluery Settings Timeout!
Host>T=CWR (Cuery Settings): 01 0503 0904
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