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SCOPE

An electromagnetic emissions test has been performed on the Nova Enginnering model
NovaRoam 900 pursuant to Subpart C of Part 15 of FCC Rules for intentional radiators.
Conducted and radiated emissions data has been collected, reduced, and analyzed within
this report in accordance with measurement guidelines set forth in ANSI C63.4-1992 as
outlined in Elliott Laboratories test procedures.

The intentiona radiator above has been tested in a simulated typical instalation to
demonstrate compliance with the relevant FCC performance and procedural standards.

Final system data was gathered in a mode that tended to maximize emissions by varying
orientation of EUT, orientation of power and I/O cabling, antenna search height, and
antenna polarization.

Every practical effort was made to perform an impartial test using appropriate test
equipment of known calibration. All pertinent factors have been applied to reach the
determination of compliance.

The test results recorded herein are based on a single type test of the Nova Enginnering
model NovaRoam 900 and therefore apply only to the tested sample. The sample was
selected and prepared by Barry Carlin of Nova Engineering, Inc.

OBJECTIVE

The primary objective of the manufacturer is compliance with Subpart C of Part 15 of
FCC Rules for the radiated and conducted emissions of intentional radiators.
Certification of these devicesis required as a prerequisite to marketing as defined in Part
2 the FCC Rules.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technical information to the FCC. The FCC
Issues a grant of equipment authorization upon successful completion of their review of
the submitted documents. Once the equipment authorization has been obtained, the |abel
indicating compliance must be attached to all identical units that are subsequently
manufactured.

STATEMENT OF COMPLIANCE

The tested sample of Nova Engineering, Inc. model NovaRoam 900 complied with the
requirements of Subpart C of Part 15 of the FCC Rules for low power intentiona
radiators.

Maintenance of FCC compliance is the responsibility of the manufacturer. Any
modification of the product that may result in increased emissions should be checked to
ensure compliance has been maintained (i.e., printed circuit board layout changes,
different linefilter, different power supply, harnessing or 1/0O cable changes, etc.).
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EMISSION TEST RESULTS

The following emissions tests were performed on the Nova Enginnering model
NovaRoam 900. The actual test results are contained in an exhibit of this report.

LIMITS OF CONDUCTED INTERFERENCE VOLTAGE

The EUT tested complied with the limits detailed in FCC Rules Part 15 Section 15.207.

The following measurement was extracted from the data recorded during the conducted
emissions scan and represents the highest amplitude emission relative to the specification
limit. The actual test data and any correction factors are contained in an exhibit of this
report.

120V, 60Hz
Frequency | Level Power FCC FCC | Detector | Comments
MHz . dBuV Lead Limit Margin | QP/Ave
6.050 | 33.1 Neutral | 48.0 -14.9 | OP \

LIMITS OF ANTENNA CONDUCTED POWER

The EUT tested complied with the limits detailed in FCC Rules Part 15 Section 15.247.

The highest out-of-band (Un-restricted) emission recorded in any 100 kHz band was 22
dB below the in-band level at 901.7 MHz with the radio set to 909 MHz using 159bps
modulation. The actual test data and any correction factors are contained an exhibit of
this report.

LIMITS OF RADIATED INTERFERENCE FIELD STRENGTH

The EUT tested complied with the limits detailed in FCC Rules Part 15 Section 15.247
and 15.209 in the case of emissions falling within the frequency bands specified in
Section 15.205.

The following measurement was extracted from the data recorded during the radiated
electric field emissions scan and represents the highest amplitude emission relative to the
specification limit. The actual test data and any correction factors are contained in an
exhibit of this report.

' Frequency | Level @ Pol FC FCC Detector =~ Azimuth = Height Comments
MHz dBuv/m | v/h Limit Margin | Pk/QP/Avg degrees = meters
2763.000 496  h 54.0 -4.4 Avg 40 | 14
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LIMITS OF POWER AND BANDWIDTH
The EUT tested complied with the limits detailed in FCC Rules Part 15 Section 15.247.

The maximum power output was 27.0 dBm at 915 MHz using 159 kbps modulation. The
minimum 6 dB bandwidth was 1.13 MHz using 101 kbps modulation. The maximum
power spectral density was 6.4 dBm using 317 kbps modulation. The actual test data and
any correction factors are contained in an exhibit of this report.

MEASUREMENT UNCERTAINTIES

ISO Guide 25 requires that an estimate of the measurement uncertainties associated with
the emissions test results be included in the report. The measurement uncertainties given
below are based on a 95% confidence level and were calculated in accordance with
NAMAS document NIS 81.

Measurement Type Frequency Range Calculated Uncertainty
(MH2) (dB)
Conducted Emissions 0.15t0 30 +24
Radiated Emissions 30 to 1000 +3.2
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EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL
The Nova Enginnering model NovaRoam 900 is a DSSS Transceiver designed to handle

network traffic via RF transmission. The sample was received on August 12,1999 and
tested on August 12 through August 23, 1999. The EUT consisted of the following

component(s):
Manufacturer/Model/Description Serial Number
Nova Engineering / NovaRoam 900 / DSSS Transceiver RFO005 Dig005
INPUT POWER

The EUT input is rated at 120/240, 50/60 Hz. The EUT contained the following input
power components during emissions testing:

| Description Manufacturer Model
' AC-DC adapter Ault 328-2012-T0021
PRINTED WIRING BOARDS

The EUT contained the following printed wiring boards during emissions testing:

 Manufacturer/Description Assembly # Rev. Serid# Crystals(MHz)

Nova Engineering / RF 8040-0102 19.65
Nova Engineering / Digital 8040-0107 - \ - 18.432, 20, 40
ENCLOSURE

The body of the EUT enclosure consists of a pair of interlocking pieces. The base is
extruded aluminum while the top is steel with a textured black coating. The ends of the
enclosure are aluminum caps with plastic bezels that attach to the base via a pair of self-
tapping screws. The enclosure measures approximately 10.5 cm wide by 24 cm deep by
3.8 cm high.
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EMI SUPPRESSION DEVICES

The EUT contained the following EMI suppression devices during emissions testing:

Description Manufacturer Part Number
Shield, Synthesizer Fotofab 3116-0110
Shield, RF Section Fotofab 3116-0111
Partition, RF Section Fotofab 3116-0112
Partition, IF Fotofab 3116-0113
Gasket, TNC EIS 3116-0114
Bezel, Nickel Acrylic Lansing CQ1B90-N1X2
Common Mode Choke Pulse Engineering P0351

SUPPORT EQUIPMENT

The following equipment was used as remote support equipment for emissions testing:

M anufacturer/M odel/Description Serial Number FCC ID Number
WinBook / XP5 Model ANL-5 / Laptop Computer GKF20AR3296 104 JRUANL-5
WinBook / XP Model ADP-30DB-1 / AC adapter X4525020457 None
Megahertz / XJ10BT or XJ10BC / Ethernet 103N 18460039 F2M5510011
PCMCIA adapter

ANTENAS

The following antennas were used with the EUT for emissions testing:

| Description | Manufacturer | Part Number

' Omnidirectional 6 dbi \ Antenex \ FG9026

' Yagi 9dBi \ Antenex \ YB8966

' Collinear 5 dBi \ Antenex \ None
EXTERNAL I/0 CABLING

The 1/0 cabling configuration during emissions testing was as follows:

Cable Description Length (m) From Unit/Port To Unit/Port
LMR 400 Coaxial Cable (For 0.3 EUT/Antenna Power Meter
direct measurements)
RJ45 Cat 5 Unshielded 30 EUT /Ethernet Laptop/Ethernet
Monitor, DB-9 to 8-pin Circular 30 EUT/Monitor Laptop/Serial
Mini DIN
LMR Coaxial Cable 30 EUT/Antenna Antenna/input-output
LMR Coaxial Cable 7.6 EUT/Antenna Antenna/input-output
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TEST CONFIGURATION

The laptop computer was configure the EUT via RS232 connection to the EUT’s monitor

input for configuring operating parameters and then was disconnected for testing. The
twisted pair ethernet connection throughout testing was connected to EUT but no traffic
was being sent testing was performed in a continuous transmit mode. The radio was
programmed to transmit continuously during all testing. In normal operation, the radio

operates at a 40% duty cycle thus allowing an 8 dB correction factor for all average
measurements.
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TEST SITE
GENERAL INFORMATION

Final test measurements were taken on August 12 through August 23, 1999 at the Elliott
Laboratories Open Area Test Sites #2 and #3 located at 684 West Maude Avenue,
Sunnyvale, California. The test site contains separate areas for radiated and conducted
emissions testing. Pursuant to section 2.948 of the Rules, construction, calibration, and
equipment data has been filed with the Commission.

The FCC recommends that ambient noise at the test site be at least 6 dB below the
alowable limits. Ambient levels are below this requirement with the exception of
predictable local TV, radio, and mobile communications traffic. The test site contains
separate areas for radiated and conducted emissions testing. Considerable engineering
effort has been expended to ensure that the facilities conform to all pertinent FCC
requirements.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is performed in conformance with ANSI C63.4-1992.
Measurements are made with the EUT connected to the public power network through
nominal standardized RF impedance, which is provided by a line impedance stabilization
network, known as a LISN. A LISN is inserted in series with each current-carrying
conductor in the EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shielded enclosure are
not suitable for determining levels of radiated emissions. Radiated measurements are
performed in an open field environment. The test site is maintained free of conductive
objects within the CISPR defined elliptical areaincorporated in ANSI C63.4 guidelines.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissions measurements. The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
receivers alow both ease of measurement and high accuracy to be achieved. The
receivers have Peak, Average, and CISPR (Quasi-peak) detectors built into their design so
no external adapters are necessary. The receiver automatically sets the required
bandwidth for the CISPR detector used during measurements.

For measurements above the frequency range of the receivers, a spectrum analyzer is
utilized because it provides visibility of the entire spectrum along with the precision and
versatility required to support engineering analysis. Average measurements above
1000MHz are performed on the spectrum analyzer using the linear-average method with a
resolution bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde and Schwarz EZM Spectrum Monitor/Controller or
contain an internal Spectrum Monitor/Controller to view and convert the receiver
measurements to the field strength at an antenna or voltage developed at the LISN
measurement port, which is then compared directly with the appropriate specification
limit. This provides faster, more accurate readings by performing the conversions
described under Sample Calculations within the Test Procedures section of this report.
Results are printed in a graphic and/or tabular format, as appropriate. A personal
computer is used to record all measurements made with the receivers.

The Spectrum Monitor provides a visual display of the signal being measured. In
addition, the controller or a personal computer run automated data collection programs
which control the receivers. This provides added accuracy since all site correction
factors, such as cable loss and antenna factors are added automatically.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization
Network as the monitoring point. The LISN used also contains a 250 uH CISPR adapter.
This network provides for calibrated radio frequency noise measurements by the design
of the internal low pass and high pass filters on the EUT and measurement ports,
respectively.
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POWER METER

A power meter and thermister mount are used for al direct output power measurements
from transmitters as they provide a broadband indication of the power output.

FILTERS/ATTENUATORS

External filters and precision attenuators are often connected between the receiving
antenna or LISN and the recelver. This eliminates saturation effects and non-linear
operation due to high amplitude transient events.

ANTENNAS

A biconical antenna is used to cover the range from 30 MHz to 300 MHz and a log
periodic antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole
antennas are used over the entire 30 to 1000 MHz range for precision measurements of
field strength. Above 1000 MHz, a horn antennais used. The antenna calibration factors
areincluded in site factors programmed into the test receivers.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated electric field strength are mounted on a non-
conductive antenna mast equipped with a motor-drive to vary the antenna height.

ANSI C63.4 specifies that the test height above ground for table mounted devices shall be
80 centimeters. Floor mounted equipment shall be placed on the ground plane if the
device is normally used on a conductive floor or separated from the ground plane by
insulating material from 3 to 12 mm if the device is normally used on a non-conductive
floor. During radiated measurements, the EUT is positioned on a motorized turntable in
conformance with this requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in
accordance with the manufacturer’s specifications. All antennas are calibrated at regular
intervals with respect to tuned half-wave dipoles. An exhibit of this report contains the
list of test equipment used and calibration information.
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TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables simulate the worst case orientation that can
be expected from atypical installation, so far as practicable. To this end, the position of the unit
and associated cabling is varied within the guidelines of ANSI C63.4, and the worst case
orientation is used for final measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimeters in length near
the center of the cord. Preliminary measurements are made to determine the highest amplitude
emission relative to the specification limit for all the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A final peak mode scan
is then performed in the position and mode for which the highest emission was noted on all
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases as well. A preliminary scan of
emissions is conducted in which all significant EUT frequencies are identified with the system in
anomina configuration. At least two scans are performed from 30 MHz up to the frequency
required by the regulation specified on page 1. One or more of these is with the antenna
polarized vertically while the one or more of these is with the antenna polarized horizontally.
During the preliminary scans, the EUT is rotated through 360°, the antenna height is varied and
cable positions are varied to determine the highest emission relative to the limit.

A speaker is provided in the receiver to aid in discriminating between EUT and ambient
emissions. Other methods used during the preliminary scan for EUT emissions involve scanning
with near field magnetic loops, monitoring I/O cables with RF current clamps, and cycling power
tothe EUT.

Final maximization is a phase in which the highest amplitude emissions identified in the spectral
search are viewed while the EUT azimuth angle is varied from 0 to 360 degrees relative to the
receiving antenna.  The azimuth which results in the highest emission is then maintained while
varying the antenna height from one to four meters. The result is the identification of the highest
amplitude for each of the highest peaks. Each recorded level is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gain. Emissions which
have values close to the specification limit may also be measured with a tuned dipole antenna to
determine compliance.

CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements are performed with the antenna port of the EUT connected to either the
power meter or spectrum analyzer via a suitable attenuator and/or filter. These are used to ensure
that the front end of the measurement instrument is not overloaded by the fundamental
transmission.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions are given in units of microvolts, and the limits for
radiated emissions are given in units of microvolts per meter at a specified test distance.
Data is measured in the logarithmic form of decibels relative to one microvolt, or dB
microvolts (dBuV). For radiated emissions, the measured data is converted to the field
strength at the antenna in dB microvolts per meter (dBuV/m). The results are then
converted to the linear forms of uV and uV/m for comparison to published specifications.

For reference, converting the specification limits from linear to decibel form is
accomplished by taking the base ten logarithm, then multiplying by 20. These limits in
both linear and logarithmic form are as follows:

CONDUCTED EMISSIONS SPECIFICATION LIMITS, SECTION 15.207

Frequency
Range Limit Limit
(MH2) (uv) (dBuv)
0.450 to 30.000 250 48

RADIATED EMISSIONS SPECIFICATION LIMITS, SECTION 15.209

Frequency o o
Range Limit Limit
(MH2) (uW/m @ 3m) (dBuV/m @ 3m)
0.009-0.490 2400/Fi 47 @ 300m 67.6-20*log10(Fk Hz) @ 300m
0.490-1.705 24000/F 14, @ 30m 87.6-20*10g1o(Fk Hz) @ 30m
1.705 to 30 30 @ 30m 29.5 @ 30m
30to 88 100 40
8810 216 150 435
216 to 960 200 46.0
Above 960 500 54.0
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SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Recelver readings are compared directly to the conducted emissions specification limit
(decibel form) asfollows:

R-B=C
and

C-S=M
where:

R, = Receiver Reading in dBuV

B = Broadband Correction Factor*
C = Corrected Reading in dBuV

S = Specification Limit in dBuV

M = Margin to Specification in +/- dB

* Broadband Level - Per ANSI C63.4, 13 dB may be subtracted from the quasi-peak level
if it is determined that the emission is broadband in nature. If the signal level in the
average mode is six dB or more below the signal level in the peak mode, the emission is
classified as broadband.

File R33424
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Recelver readings are compared directly to the specification limit (decibel form). The
receiver internally corrects for cable loss, preamplifier gain, and antenna factor. The
calculations are in the reverse direction of the actual signal flow, thus cable loss is added
and the amplifier gain is subtracted. The Antenna Factor converts the voltage at the
antenna coaxial connector to the field strength at the antenna elements. A distance factor,
when used for electric field measurements, is calculated by using the following formula:

Fd 20*LOG10 (Dm/Ds)
where;

Fd Distance Factor in dB

Dm = Measurement Distance in meters

Ds = Specification Distance in meters

Measurement Distance is the distance at which the measurements were taken and
Specification Distance is the distance at which the specification limits are based. The
antenna factor converts the voltage at the antenna coaxial connector to the field strength
at the antenna elements.

The margin of agiven emission peak relative to the limit is calculated as follows:

Rc = Rr+ H

and

<
I

Rc- Ls

where:
Rr = Receiver Reading in dBuvV/m
Fq = Distance FactorindB
Rc = Corrected Reading in dBuV/m
Ls = Specification Limitin dBuV/m
M = MarginindB Relative to Spec
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EXHIBIT 1:Test Equipment Calibration Data
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Test Equipment List - SVOATS#3
August 4, 1999

?/Rohde & Schwarz

File Number: 'T 3‘3 20 X

All calibration of equipment is traceable to a national standard of measurement such as NIST,

Date: ?:/L?? i

Engr:

Manufacturer/Description Model Asset # Interval LastCal  Cal Due
p’ﬁliott Laboratories 300-1000 MHz Log Periodic EL300.1000 55 12 9/26/98 9/26/99
/E’ﬁm Laboratories Biconical Antenna, 30-300 MHz EL30.300 773 i2 11/3/98 11£3/99
[J emco D. Ridge Horn Antenna, 1-18GHz 3115 487 12 3/24/99 342472000
[J emco D. Ridge Horn Antenna, £-18GHz 3115 786 12 /15099 /1572000
[ emMco D. Ridge Horn Antenna, 1-18GHz 3115 868 12 0/22/98 9/22/99
(] Filek High Pass Filier HPI2/1000-5BA - 955 12 417/99 4/17/2000
[] Filrek High Pass Filter HP12/1000-5BA - 956 12 41799 4/17/2000
[] Firek High Pass Filter HP12/100X)-5BA 957 12 417155 411772000
/Bﬁher LISN FCC-LISN-50#2 810 12 272199 21272000
[] Fluke Mfg Co Sienal Generator. 6062A 852 N/A
L] Hewlett Packard EMC Receiver /Analyzer 8595EM 780 12 14459 11472000
{7] Hewlett Packard EMC Recever fAnalyzer 8595EM 787 12 1123198 1142309
7 Hewlett Packard Microwave Preamplifier, 1-26.5GHz #449B 263, (F303) 12 5/24199 572472000
[] Hewleu Packard Microwave Preamptifier, 1-26.5GHz 84498 785 12 11/25/98 11/25/9
[] Hewlen Packard Micrewave Preamplifier, 1-26.5GHz 84498 &70 12 11/12/98 11/12/59
[] Hewlet Packard Power Meter 432A 259, (F304) 12 211799 2/172000
] Hewlert Packard Spectrum Anajyzer 8563C 284, (F194) 12 1718/99 1/1872000)
[J Hewlett Puckard Specirum Analyzer, 9 KHz-6.5 GHz 8595E-041-103-  Merric. 885 12 5/11/99 3/11.2000
[] Hewlett Packard Thermistor Mount 478A 652 12 24171199 2172000
[[] Narda West EMI Filter 2.4 GHz, High Pass 60583 HPF-161 248 12 4123199 4/23/2000
] Narda West EMTI Fihier 5.6 GHz, High Pass 60383 HXF370 247 12 4/29/99 4/29/2000
[C] Narda West High Pass Filter HPF 180 821 12 8/10/98 8/10/99
mde& Schwarz Pulse Limiter ESH3Z2 8 lé 12 12/8/98 12/8/9%
/E{hdc & Schwarz Test Receiver, 0.009-30) MHz ESH3 215, (FI97) 12 2755 2/17/2000
' ' Test Receiver, 20-1300 MHz ESVP 11199 L/1172000




Test Equipment List - SVOATS#2
August 5, 1999

Manufacturer/Description Model Asset # Interval LastCal Cal Due
[] Etsott Luboratories 2 x (Solar 8028 LISN + 6512 Caps) LISN-5, Suppon 379 12 6/10/99 61042000
[[] Etliou Laborawries 300-1000 MHz Log Periodic EL300.1000 297, (F113) 12 11730498 11/30/99
[] Ettiott Laboratories FCC / CISPR LISN LISN-4, OATS 362 12 6/10/99 6/TO/2000
[J emco Biconical Amenna, 30-300 MH: 3110B 801 12 12112898 12/12/99
[J emco D, Ridge Horn Antenny, |-18GHz 3115 487 12 3424199 372472000
] emMco D. Ridge Horn Antenna, 1-18GHz 3115 786 12 115099 171572000
[] emco D. Ridge Hoem Antenna, 1-18GHz 3115 R6R 12 9/22/9% 22
] Filek High Pass Filter HPI12A1000-5BA - 55 12 4/17/99 471772000
[ Fileek High Pass Filter HPI2A006-5BA 956 12 417/99 47172000
[] Filrek High Pass Filter HPI2/1000-5BA 957 12 4717159 471772000
(] Hewlett Puckard EMC Receiver /Analyzer 8395EM 780 12 1/4/99 172000
|:| Hewlett Packard EMC Recever /Analyzer 8595EM 787 12 11/23/98 11/2309
D Hewlett Packard Microwave Preamplifier, 1-26.5GHz 4449B 263, (F303) 12 87399 8372000
D Hewlen Packard Microwave Preamplifier, 1-26.5GHz 84498 L) 12 11/25/98 11/25/99
E:] Hewlett Packard Microwave Preamplifier, 1-26 5GHz 84498 870 12 1112895 11712799
$ Hewlett Packard Power Meter 433A 259, (F3(4) 12 217199 21720000
& Hewlett Packard Spectrum Analyzer 85630 284, (F194) 12 1/18/99 11 8/200X)
[] Hewlew Packard Spectrum Analyzer, 9 KHz-6.5 GHz 8595L-D41-103-  Merric. 885 12 3199 31172000
[] Hewlett Packard Thermistor Mount 478A 652 12 2/17199 21742000
[J Narda west EMI Filter 2.4 GHz. High Pass 60583 HPF-161 248 12 4/23/99 472372000
[ Narda West EMI Filter 5.6 GHz, High Pass 60583 HXF370 247 12 4/29/99 4/29/2000)
[] Narda west High Pass Filter HPF 180 821 12 8/10/98 8/10/99
[] Rohde & Schwarz Pulse Limiter ESH3Z2 372 12 6/10/99 GA10F2000
[J Rohde & Schwarz Test Receiver, (.009-2000 MHz ESN 775 12 6/10/99 61072000

Narda Mterustor- De-12.4642 3734 25% 2 5/l S/itjeo
Narda Aremutor DC-10.06H2 77410 L4 12 10)izjas  10fi2faq

File Number: T353|5

All calibration of equipment is traceable to a national standard of measurement such as NIST.

Date: B I%chl

Engr: taw] Chapman Qﬂd
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Manufacturer/Description

] Elliott Laboratories
E’Ellion Laboratories
[] Elliou Laboratories
[J omco
[ EMCO

mmco

] EMCO

[ Filtek
] Filek
] Filtek

/@ﬁleﬁ Packard

[[] Hewletr Packard

[] Hewle Packard
/z,chlett Packard

[] Hewleu Packard

[] Hewlett Packard
Zchlett Packard

[] Hewlett Packard

[} Hewlett Packard
H Narda West

[} Nurda West

[} Narda West

[} Rohde & Schwarz

er Rohde & Schwarz

)Z(’/lma’p

D 3334

File Number:

G ]

Test Equipment List - SVOATS#2
August 5, 1999
Model Asset # Interval Last Cal
2 % (Solar §028 LISN + 6512 Caps) LISN-5, Suppont 379 12 /1099
300-1000 MHz Log Periodic EL300.1000 297 (F113) 12 11/30/9%
FCC / CISPR LISN LISN-4, OATS 362 12 6/10/99
Biconical Antenna, 30-300 MHz 31108 801 12 12/12/98
I>. Ridge Horn Antenna, |1-18GHz 3115 487 12 324199
D. Ridge Horn Antenna. 1-18GHz 3115 786 12 1A15/55%
D. Ridge Horn Antenna, 1-18GHz 3115 868 12 9/22/98
High Pass Filter HPI1Z/1000-5BA 955 12 411706
High Pass Filter HP12/1000-3BA 956 12 4117199
High Pass Filter HP12A000-5BA 957 12 471759
EMC Receiver fAnalyzer 8595EM T80 12 1/4/99
EMC Recever fAnalyzer 8595EM 787 12 1142398
Microwave Preamplifier, 1-26.5GHz 84498 263, (F303) 12 8/3/99
Microwave Preamplifier, 1-26.5GHz #44GR 785 12 11/25/9%
Microwave Preamplifier, 1-26.5GHz #449B §70 12 L1298
Power Meter 432A 259, (F304) 12 2117199
Spectrum Analyzer 8563C 284, (F194) 12 /18794
Spectrum Analyzer, 9 KHz-6.5 GHz 8595E-041-103-  Metric, 885 12 5411196
Thermistor Mount 47RA 652 12 21T
EMI Filter 2.4 GHz, High Fass 60583 HPF-161 4&F 3% 12 m‘?
EMI Filter 3.6 GHz, High Pass 60583 HXF370 247 12 4720854
High Pass Filter HPF 180 821 12 810/98
Pulse Limiter ESH3Z2 372 12 6/10/99
Test Receiver, 0.0(19-2000 MHz ESN 175 12 610199
/o AB gTTENATRL.  TTd-(p L4\ ‘2~ /ofi[ 9%
JodB ATTERVATOR.  TTY/0 25,7 = si7)aq
gmm«:& NRYD Jo 7! (x  5/4(79
fryy Smg Jo70 1 Afa1feq

333(93/933%5
/

All calibration of equipment is traceable 10 2 national standard of measurement such as NIST.

Cal Due

6/10/2000
11/30/9
6/10/2000
12412099
372472000
11572000
9/22/96
41172HK)
A/1712000)
441712000
1/4£2000
1172389
8732000
1172599
11412459
211712000}
/182000
5/1 172000

21772000
jo/ o

4129/2000
BAOMSS
6/10/2000

6/10/2000)

/v,//z/ 99

Sirtlzevo

5/«/
‘5/2-7

Date: g {o)JZO_ZI:‘&}?

Engr:



Test Equipment List

Manufactarer/Description

] EMCO

[J EMCO

(] EMCO

1} EMCO

] EMCO

] Filek

[[] Filtek

[ Filtex

[T Fischer Custom
[] Hewlett Packard
[C] Hewlett Packard
7] Hewlett Packard
(] Hewlett Packard
[ Hewlett Packard

] Hewlet Packard

Biconical Antenna, 30-300 MHz

D. Ridge Horn Amenna, 1-18GHz
D. Ridge Horn Antenna, !-18GHz
D. Ridge Hom Antenna, 1-18GHz
Log Periodic Antenna, 0,.3-1 GHz
High Pass Filter

High Pass Filter

High Pass Filer

LISN, Freg. 0.9 -30 MHz, 16 Amp
EMC Receiver /Analyzer

EMC Recever /Analyzer
Microwave Preamplifier, 1-26.5GHz
Microwave Preamplifier, 1-26. 5GHz
Microwave Preamplifier, 1-26.5GHz

Power Meter

K[ Hewleit Packard Spectrurmn Analyzer

[[] Hewlett Packard Spectrum Analyzer,  KHz-6.5 GHz

D Hewlett Packard Thermistor Mount

[] inmet Corporacion 20 dB Pad, DC-18 GHz, 50Q

[7] Narda West EMI Filter 2.4 GHz, High Pass

[} Narda West EMI Filter 5.6 GHz, High Pass

[ Narda West High Pass Filter

{T] Rohde& Schwarz Puise Limiter

[ Rohde & Schwarz Test Receiver, 0.009-3¢ MHz

[] rehde &Schwarz Test Receiver, 20-1300MHz

[] Solar Electronics Suppont Equipment LISN,
File Number: __ 7 33399

August 13, 1999

Model
3110B

3115

311s

3115

3146A

HP12/1000-5BA

HP12/1000-5BA

HP12/1000-5BA

FCC-LISN-50/2

8595EM

8595LEM

8449B

8449B

84498

432A

8563E

8595E-041-103-

478A

18N-20

60583 HPF-161

60583 HXF370

HFF 180

ESH3 Z2

ESH3

ESVP

8012-50-R-24-B

Asset #

363

. 487

786

868

364

955

956

957

1079

780

787

263, (F303)
785

870

259, (F304)
284, (F104)
Metric. 885
652

859

248

247

821

811

274

213, (F196)

305, (F111)

All calibration of equipment is traceable 10 a national standard of measurement such as NIST.

- SVOATS#1

Intervali Last Cal Cal Due
12 4419499 4719/2000
12 3/24/99 372472000
12 1/15/99 1/15720000
12 0/22/98 9/22/99
12 6/25/99 62512000
12 4/17/99 441772000
12 4717199 441712000
12 417159 4/17/2000
12 6/11/90 6/11/2000
12 1/409 1/4/2000
12 11/23/9% 11/23/59
12 8/3/99 BL372000
12 1172598 11/25/59
12 11/12/9% 11/12/59
12 2/17/99 211772000
12 1/1849%9 1/18/2000
12 311/98 541 17200%)
12 2/17/99 211772000
12 82798 812799
12 4/23/00 472372000
12 4/29/00 472972000
12 3/10/59 8/1072000
12 710/99 7072000
12 5/27199 5/27/2000
12 5727199 5272000
12 326/00 32642000

Date: _£-23 37
Engr:




Elliott Laboratories, Inc. --

EMC Department

Test Report
Report Date: August 26, 1999

EXHIBIT 2:Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND
MEASUREMENT DATA

T 33208 8 Pages
T 33315 26 Pages
T 33365 16 Pages
T 33399 12 Pages
Processing Gain 6 Pages
M easurement

File R33424

Page App. 2 of 12



% Elliott EMC Test Log

Client: Nova Engineering Date: | 08.12.99 \ Test Engr: | Jerry Hill
Product: NovaRoam 900 File:  T33208 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #3 \ Contact:; Barry Carlin
Spec: FCC A,part.15.109(b),15.107(b) Page: 1lof4 \ Approved:

Revision 1.0

\ Ambient Conditions \
~ Temperature:  23°C
\ Humidity: 78 % RH

Test Objective

The objective of this test session is to perform final qualification testing the EUT defined
below relative to the specification(s) defined above.

Test Summary

Run #1 - Unmaximized Preliminary Radiated Emissions Scan, 30-1000 MHz

Results: FCC A -11.8dB QP @ 320.000 MHz Vertical

Run #2 - Maximized Radiated Emissions from Run #1

PASS Results: FCC A -9.7dB QP @ 360.000 MHz Vertical

Run #3 - Conducted Emissions Scan of EUT, 0.15-30.00 MHz, 120V, 60Hz

PASS Results: FCC B -149dB QP @ 6.050 MHz Neutral

Equipment Under Test (EUT) General Description

The EUT is a DSSS Transceiver which is designed to handle network traffic via RF
transmission. Normally, the EUT would be placed on a table top during operation. The
EUT was, therefore, placed in this position during emissions testing to simulate the end
user environment. The electrical rating of the EUT is 120 V, 60 Hz.

Equipment Under Test (EUT)

Manufacturer/Model/Description Serial Number FCC ID Number
Nova Engineering / NovaRoam 900 / DSSS Transceiver RFO005 Dig005 OOSNROAM900




% Elliott EMC Test Log

Client: Nova Engineering Date: | 08.12.99 \ Test Engr: | Jerry Hill
Product: NovaRoam 900 File:  T33208 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #3 \ Contact:; Barry Carlin
Spec: FCC A,part.15.109(b),15.107(b) Page: 2o0f4 \ Approved:

Revision 1.0

Power Supply and Line Filters

Description | Manufacturer Model
AC-DC adapter \ Ault 328-2012-T0021

Printed Wiring Boards in EUT

Manufacturer/Description Assembly # | Rev. Serial Number Crystals (MHz)
Nova Engineering / RF 8040-0102 - - 19.65
Nova Engineering / Digital 8040-0107 - - 18.432, 20, 40

Subassemblies in EUT

Manufacturer/Description .~ Assembly Number  Rev.  Serial Number
None \ - | -] -

EUT Enclosure

The body of the EUT enclosure consists of a pair of interlocking pieces. The base is
extruded aluminum while the top is steel with a textured black coating. The ends of the
enclosure are aluminum caps with plastic bezels that attach to the base via a pair of
self-tapping screws. The enclosure measures approximately 10.5 cm wide by 24 cm
deep by 3.8 cm high.

EMI SuppreSSion Devices (filters, gaskets, etc.)

Description Manufacturer Part Number
Shield, Synthesizer Fotofab 3116-0110
Shield, RF Section Fotofab 3116-0111
Partition, RF Section Fotofab 3116-0112
Partition, IF Fotofab 3116-0113
Gasket, TNC EIS 3116-0114
Bezel, Nickel Acrylic Lansing CQ1B90-N1X2
Common Mode Choke Pulse Engineering P0351




% Elliott EMC Test Log

Client: Nova Engineering Date: | 08.12.99 \ Test Engr: | Jerry Hill
Product: NovaRoam 900 File:  T33208 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #3 \ Contact:; Barry Carlin
Spec: FCC A,part.15.109(b),15.107(b) Page: 3of4 \ Approved:

Revision 1.0

Modifications

No modifications were made to the EUT in order to comply with the requirements.

Local Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number

None - -
Remote Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number
WinBook / XP5 Model ANL-5 / Laptop Computer GKF20AR3296 104 JRUANL-5
WinBook / XP Model ADP-30DB-1 / AC adapter X4525020457 None
Megahertz / XJ10BT or XJ10BC / Ethernet PCMCIA 103N18460039 F2M5510011
adapter

Antena

Manufacturer/Model/Description Serial Number FCC ID Number
Antenex / Yb8966 / Yagi +9 dBd Antenna BLK 9 DB 6 896-970 None
Ele YAGI1

Interface Cabling
Cable Description ‘Length (m) ~ From Unit/Port ~ To Unit/Port
LMR400 Coax \ 30 \ EUT / Output \ Yagi Antenna
RJ45 Cat 5 unshielded \ 30 \ EUT / Output " Laptop / Ethernet port
| | |

RJ45 Cat 5 unshielded Monitor cable EUT / Output-input Laptop / Serial Port

Test Software

The laptop computer was configured to send a series of test packets to the EUT via the
twisted pair ethernet connection throughout testing. The EUT in turn reflected these
packets back to the laptop computer. This packet exchange was not relayed to the
radio interface for wireless transmission since the EUT was transmitting data
continuously to support testing. The laptop was configured to automatically execute
this packet transmission as an MS-DOS batch program and therefore this process did
not require any intervention.




% Elliott EMC Test Log

Client: Nova Engineering Date: | 08.12.99 \ Test Engr: | Jerry Hill
Product: NovaRoam 900 File:  T33208 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #3 \ Contact:; Barry Carlin
Spec: FCC A,part.15.109(b),15.107(b) Page: 4of4 \ Approved:

Revision 1.0

General Test Conditions

During radiated testing, the EUT was connected to 120V, 60Hz power input. The EUT
was located on the turntable for radiated testing and conducted testing. All remote
support equipment was located approximately 30 meters from the EUT with all 1/0
connections running through overhead loops at the turntable and running over the
groundplane back to the support equipment.

During conducted emissions testing, the EUT was connected to either 120V, 60Hz
power input as noted. A 2.5 meter X 2.5 meter ground plane was raised to a vertical
position 40 cm from the EUT as shown below:

Outside of Building During

Vertical Ground Plane Raised on
Conducted Testing Only

7 \

[Equipment Under Test Placed on Non] E 2.5 meter X 2.5 meter Vertical Ground ]

Conductive Table Inside Non Plane Electrically Connected to OATS
Conductive Turntable Building Ground Plane Along Bottom Edge

Test Data Tables

See attached data




e [ ]
@E 10tt Emissions Test Data
Client; Nova Engineering Date: 08.12.99 Test Engr: [Jerry Hill
Product: |NovaRoam900 / +9dBd Yagi / 100' LMR40(File: 133208 Proj. Engr:|David Bare
Objective |Final Qualification Site: SVOATS #3 Contact: |Barry Carlin
Spec: FCC A, par. 15.109(b), 15.107(b) Distance: |10m Approved:
Ambient Conditions Setup Info: No system setup cable after setting EUT up, since this
Temperature: 23 °C is a service port cable it was removed after initialization.
Humidity: 78 % RH All support equipment was remote by 30meters away.
EUT operated from 120V/60Hz.
Run #1: Preliminary radiated emissions, 30-1000 MHz. Sorted by Margin.
Digital Device using RF005 DIG 005 no Ethernet Caps EUT.
Frequency| Level Pol FCCA FCCA | Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters

320.000 | 34.6 v 46.4 -11.8 QP 134.0 1.0

180.000 | 311 v 43.5 -12.4 QP 13.0 1.0

360.000 | 34.0 v 46.4 -12.4 QP 90.0 1.0

340.000 | 34.0 v 46.4 -12.4 QP 123.0 1.0

340.000 | 33.0 h 46.4 -13.4 QP 123.0 2.8

320.000 | 327 h 46.4 -13.7 QP 41.0 2.8

80.000 24.8 v 39.1 -14.3 QP 175.0 1.2

480.000 | 32.0 v 46.4 -14.4 QP 233.0 1.0

360.000 | 31.3 h 46.4 -15.1 QP 128.0 3.1

160.000 [ 28.2 h 43.5 -156.3 QP 284.0 4.0

280.000 | 31.0 v 46.4 -15.4 QP 220.0 1.0

640.000 | 30.8 v 46.4 -15.6 QP 217.0 1.0

240.000 | 30.4 h 46.4 -16.0 QP 220.0 4.0

240.000 | 30.2 v 46.4 -16.2 QP 110.0 1.0

80.000 22.9 h 39.1 -16.2 QP 176.0 4.0

400.000 | 29.7 h 46.4 -16.7 QP 149.0 3.1

160.000 | 26.6 v 43.5 -16.9 QP 309.0 1.0

280.000 | 29.2 h 46.4 -17.2 QP 160.0 4.0

600.000 | 29.2 v 46.4 -17.2 QP 0.0 1.2

640.000 | 284 h 46.4 -18.0 QP 24.0 2.8

120.000 | 25.4 v 43.5 -18.1 QP 157.0 1.0

180.000 [ 254 h 43.5 -18.1 QP 49.0 35

220.000 | 28.0 v 46.4 -18.4 QP 192.0 1.0

400.000 | 27.0 v 46.4 -19.4 QP 208.0 1.9

520.000 | 27.0 v 46.4 -19.4 QP 244.0 1.0

480.000 | 26.9 h 46.4 -19.5 QP 186.0 3.3

800.000 | 26.5 v 46.4 -19.9 QP 0.0 1.6

800.000 | 26.0 h 46.4 -20.4 QP 300.0 2.2

520.000 | 25.0 h 46.4 -21.4 QP 0.0 3.3

600.000 | 25.0 h 46.4 -21.4 QP 0.0 3.1

220.000 | 23.0 h 46.4 -23.4 QP 331.0 3.6

120.000 [ 19.2 h 43.5 -24.3 QP 0.0 4.0

Page 1
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Emissions Test Data

Client; Nova Engineering Date: 08.12.99 Test Engr: [Jerry Hill
Product: |NovaRoam900 / +9dBd Yagi / 100' LMR40(File: 133208 Proj. Engr:|David Bare
Objective |Final Qualification Site: SVOATS #3 Contact: |Barry Carlin
Spec: FCC A, par. 15.109(b), 15.107(b) Distance: |10m Approved:
Run #2: Maximized readings from run #1. Sorted by Margin.
Digital Device using RF005 DIG 005 no Ethernet Caps EUT.
Frequency| Level Pol FCCA FCCA | Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters

360.000 | 36.7 v 46.4 -9.7 QP 96.0 1.0 note 1

340.000 | 35.0 v 46.4 -11.4 QP 87.0 1.0 note 1

180.000 [ 31.5 v 43.5 -12.0 QP 85.0 1.0 note 1

320.000 | 333 v 46.4 -13.1 QP 134.0 1.0 note 1

340.000 | 335 h 46.4 -12.9 QP 120.0 2.9 note 1

320.000 | 32.8 h 46.4 -13.6 QP 79.0 3.0 note 1

Note 1: |ac adapter cable and RF LMR400 coax was the typical max. items.

Run #3: Conducted Emissions, 120V/60Hz
Digital Device using RF005 DIG 005 no Ethernet Caps EUT.

Frequency| Level | Power| FCCB FCCB | Detector | Comments
MHz dBuV | Lead Limit Margin | QP/Ave
6.050 33.1 |[Neutral| 48.0 -14.9 QP
5.966 32.8 |[Neutral| 48.0 -156.2 QP
5.798 32.5 |[Neutral| 48.0 -15.5 QP
5.965 24.7 | Line 1 48.0 -23.3 QP
5.881 24.3 | Line 1 48.0 -23.7 QP
5.797 23.7 | Line 1 48.0 -24.3 QP

Page 2
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% Elliott EMC Test Log

Client: Nova Engineering Date: | 8/18/99 \ Test Engr:  Paul Chapman
Product: NovaRoam 900 File:  T33315 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 1lof5 \ Approved:

Revision 1.0

\ Ambient Conditions \
~ Temperature: 222°C
\ Humidity: 44 % RH

Test Objective

The objective of this test session is to perform final qualification testing the EUT defined
below relative to the specification(s) defined above.

Test Summary

Run #1 - Output Power measured directly from the antenna port

Peak output power was measured at 915 MHz with 21, 42, 101, 159, 317,
and 655 kbps modulations; 906 MHz at 42 kbps and at 924 MHz at 42 kbps.

PASS The maximum output power was measured on channel 915 MHz, 159 kbps
to be +27.0 dBm (0.5 Watts). See data table 1.
Run #2 - Bandwidth

Minimum 6dB bandwidth was measured at 915 Mhz at modulations of 101
and 317 kbps.

PASS The minimum 6dB bandwidth for the direct sequence radio was measured to
be 1130 KHz at the 101 kbps modulation.

Run #3 - Power Spectral Density (Direct Sequence Radios Only)
Power Spectral Density was measured at 915 Mhz with 21, 42, 101, 159,
317, and 655 kbps modulations; 906 MHz at 42 kbps and 924 MHz at 42
kbps.

PASS The maximum PSD was measured to be +6.4 dBm in a 3kHz bandwidth
averaged over 1 second, operating at 915 Mhz and 317 kbps.




% Elliott EMC Test Log

Client: Nova Engineering Date: | 8/18/99 \ Test Engr:  Paul Chapman
Product: NovaRoam 900 File:  T33315 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 2of5 \ Approved:

Revision 1.0

Run #4 - Conducted Spurious Emissions On The Antenna Port, 30 MHz - 10 GHz

Spurious Emissions on the antenna port was measured at 906 and 924 MHz
utilizing a 21 kbps modulation.

PASS*  The out of band spurious emissions on the antenna port for these two
channels were measured to be more than 20dB below the highest in-band
signal level.

*Note: Additional frequencies and modulations remain to be tested.

Equipment Under Test (EUT) General Description

The EUT is a spread spectrum radio that uses Direct Sequence spreading code. The
EUT is designed for use in industrial applications and operates in the 902-928 MHz ISM
frequency band. Normally, the EUT would be placed on a table top during operation.
The EUT was, therefore, placed in this position during emissions testing to simulate the
end user environment. The electrical rating of the EUT is 120V, 60 Hz.

Equipment Under Test (EUT)

Manufacturer/Model/Description Serial Number FCC ID Number
Nova Engineering / NovaRoam 900 / DSSS Transceiver RFO005 Dig005 OOSNROAM900

Power Supply and Line Filters

Description | Manufacturer Model
AC-DC adapter \ Ault 328-2012-T0021

Printed Wiring Boards in EUT

Manufacturer/Description Assembly # | Rev. Serial Number Crystals (MHz)
Nova Engineering/RF 8040-0102 - - 19.65
Nova Engineering/Digital 8040-0107 - - 18.432, 20, 40




% Elliott

EMC Test Log

Client: Nova Engineering Date: | 8/18/99 \ Test Engr:  Paul Chapman
Product: NovaRoam 900 File:  T33315 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 3of5 \ Approved:
Revision 1.0
Subassemblies in EUT
Manufacturer/Description .~ Assembly Number  Rev.  Serial Number

None \

EUT Enclosure

The body of the EUT enclosure consists of a pair of interlocking pieces. The base is
extruded aluminum while the top is steel with a textured black coating. The ends of the
enclosure are aluminum caps with plastic bezels that attach to the base via a pair of
self-tapping screws. The enclosure measures approximately 10.5 cm wide by 24 cm
deep by 3.8 cm high.

EMI SuppreSSion Devices (filters, gaskets, etc.)

Description Manufacturer Part Number
Shield, Synthesizer Fotofab 3116-0110
Shield, RF Section Fotofab 3116-0111
Partition, RF Section Fotofab 3116-0112
Partition, IF Fotofab 3116-0113
Gasket, TNC EIS 3116-0114
Bezel, Nickel Acrylic Lansing CQ1B90-N1X2
Common Mode Choke Pulse Engineering P0351

Modifications
No modifications were made to the EUT in order to comply with the requirements.

Local Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number

None
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Remote Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number
WinBook / XP5 Model ANL-5 / Laptop Computer GKF20AR3296 104 JRUANL-5
WinBook / XP Model ADP-30DB-1 / AC adapter X4525020457 None

Megahertz / XJ10BT or XJ10BC / Ethernet PCMCIA
adapter

None F2M5510011

Interface Cabling

Cable Description Length (m) |
RF/LMR 400 0.3
RJ45 Cat 5 Unshielded \ 30 \
Monitor, DB-9 to 8-pin Circular Mini DIN \ 30 \

Test Software

From Unit/Port = To Unit/Port
EUT/Antenna Power
Meter/Spectrum
Analyzer
EUT /Ethernet ~ Laptop/Ethernet
EUT/Monitor \ Laptop/Serial

The laptop computer was configured to send a series of test packets to the EUT via the
twisted pair ethernet connection throughout testing. The EUT in turn reflected these
packets back to the laptop computer. This packet exchange was not relayed to the
radio interface for wireless transmission since the EUT was transmitting data
continuously to support testing. The laptop computer was configured to automatically
execute this packet transmission as an MS-DOS batch program and therefore this

process did not require any intervention.
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Test Data
See data below and attached plots
Run #1 - Output Power measured directly from the antenna port
a. 915 MHz
21 kbps +20.4 dBm
42 kbps +22.8 dBm
101 kbps +23.7 dBm
159 kbps +27.0 dBm
378 kbps +26.5 dBm
655 kbps +24.1 dBm
b. 906 MHz
42 kbps +22.8 dBm
c. 924 MHz
42 kbps +22.7 dBm




MBI rvie's (S i L =pa O, ) MG Gr9 Wiy

O8SE T oMS ZH™MOT MBA ZRHOT MEYH
ZHIWOO 05 NYdS

ZHINCOQ TITE A3 LN

=" 9 ¥
¥ -

Mrlgm 2T 2T T -
% ZHIN] S | FT S
=Pala
%
SH8H AT E
ZHINEZ " TS AP OT A Eno 22T MY
AT EPRLT LT T BN .

P01+ NAQLLY



RN O NS (999 L1 "<y CLS/b) g opQ wnidiUly

ZHKWO0 " OT

SHOS=Z dMs
M7 B

ZH>OT

MEH A e

ZFHOT MBEHY s

ZHWOO "S T8 HAdLN30

/

o

18

T

)

R'BLANBL
b e R i P
ZHNESDS ' & =)= AriERO " SST Tl
SR AT T H AR SPOT NI LLY*



RN Qs ks (Sdas sy ﬁ@x@%&k NG R E&&ﬂ%_&i

SWoS dMs ZH™AOT MY ZH™OT MYl
ZHHEOQ T O MNYAdS ZHWOOQOOO "ST6E -dadlN=za0

i E

. o
;.f,ff.filaﬂux

Sd9H | OO0

ZHHSL T 3T SEHPS AT EP0O T L0T Y
HEoE & YAk HPOT MNAL LW




B o niys (Yazy Roo) (Ehl QS/L) M gD @YYy

SHOS dM=S ZHHOT MEAM ZHAHOT

M et
ZHNOOCO "= NYAdS

ZHWOOCO "TSTEs 4d31LN3T

%Eiaﬁiéigﬁg}q?ﬁ/ ? \J ﬁyie
A

tE1)

e |20 0 T Sere e

ZHINOQOD ST 5 SER0T
ATTEPRPLAD T 00T BN

Agpo - 22T -
SRPOT NIOLLY



_2HIY 05 NS { SATFIO) B GIs/b) SEED Pty

2252 T M5 ZHHO T M8 A ZHHOT MEA»
2HWOO T 0 NYdS ZHINOQ =TEBE S3.LMN30

SS9 TOT
ZHINEZS TS AEDROT Artgoo - 22T T1d
Mt apDs9 T 9T T Yk HP0OTF NILLY




ZHIW Z NHAS  (sdayios enm 05/6) MG TFT LI

SWOS daMS ZHHOT MY ZHHO T Midkd»e
ZHINOOOQ "= NYdEDS ZHNQOO "SZTa =31l N=ad

g A
{ffi, }?\?x -

LV AT W R Y

SedfE@H T O .
ZHINOET © T SERPS AT EPDO T S=2T T
Hpo== H > 1~ o = N o e I O




385007 dME¥
ZHAO0 T 00E MNYdS

(sdqy 1z eymsrt) dSd

ZH=O " &8 M8EAK ZHHO T & MOad»e
—HWNEESS " FTE8 HZI3LMNID

AVIRuP
A i}z

IR P

] il

.ﬂk F? wepP g

ZHIW EESH FT B
e e I

SdeE- T E

psarr

ZHWESSE "F TS

WePA5 "S5 HHW

AERnE CEPp0 T oT 1Yy

SROT NALLY



( SI9y Z4 ‘B Si6) TS

SRS500T dMES ZHHO T B MYy AR 2H™O T E Mg
ZH™O T O0E MNYAdS ZHWNOOZSS ST d4L.MNEa30

A
I

P YpE

>IN

= |

TN

=S=dHdH 2

ZHNOBE2E T ST 5 S B8Pa w-gdpPp o " T k-
Wga Pt " =5 -HHIN 29,0t N2 LLW



S RBESOOT dMS

ZH>O T O0E NYdS

(Sdzy 10/ "eww <i4) TS

ZH™O T =2 Me A ZH>0 T E M8

LHNOOoO0 T STEs dHd.LlNE0

|
\

A A

"

_g
A

Ty

v

S = 5

=]

T O

[®

ZHINCOOB8E " F T B
WMHP L85 "9 =W

AEP2

WHEHLDO " OT
=2POT

=
NALLY



(/77 45/ "eppc /% ) TG

RS 00T ooIMS= ZH™O T E M-gA ZH>0 "2 Madre
ZHHO T O0E MNYdAS ZHKWZtFEE "+ T dH3 1 N30

1?

ik
,f__@ __ b - \(.QF

& oz sBoe T s
b N

Sddey ES9SiE

ZHWASO0OE " =T 8 = = wWapPa " o1t 1
WweEP L2 " d=N HROCT NELLY




(Sday /8 e sb) <

242825007 dMz=S SZHSO T &2 MgA ZHAH0 T E My
ZhHHO T C0E NYAdS ZHWEregs " FTe -H3LAN=A0

MUY _ M
AR A
T |

s

_.__——-'-' T

A )

e —
e
""——_._-"_-'

L=

=l dH LT
- ZHWALAR[T E " P T E =R ur=, WapPpa "o "lidg
ﬁﬁfilTEmﬂhmim EIE MUDﬁZMFF{




(SUF) <57 "Ewi 14 ) I

LDE2sS500T dMS =HHO T = MY A ZMH>0 T2 MR
ZHHO " Q0 MNvYds ZHWNSES Lo S TE HA3a1N=EO

Z;_ x_

L

SadgH =SB

EZHNOFPZZE ST 6 s a8Pa LeEPo " OF -
WHBET "9 Wt PO T NILLY




A Sé7A S/ @%&\l@@&ﬁwm&

- D2 S0T dMS¥ ZH=O " & MBE A Z2HHEO T E Myude
ZHHHO00 T 0O NvYydsS ZHWNEBQOD STITEHE HalN3aID

"M T T | A

| /

SdgH | BQOF

AHWErOOoO0 ST G AP WgPO " @— i
e R " 85— "IN HRP0T N3 LLWV



(sdg> 217 "2y o0 ) (%

SSESS00T dMS ¥ ZHHO T B MYy ZHEO T E MEY»
Z-HO T O0E MNYJAdS ZHINOOOE SO0 HALNZ=TD

|
| |

L]
ﬁ_ 5_._3.<L 4 ﬂi{ 2 1N Mﬁm n.ﬁ. . =
oy T A

SodE\- ZEF

EZHWSPFTE " 068 = == wWsERPpo '8 14
S WgHRP O, TS "HHIN SPOT MNIL LV




(sdaz 7z "B o pz6 ) S

2S00 T dMS¥ ZHHO " E MEA ZHHO " &E MyEde
ZH™0O T 00E MNYdAdS —HWEEEDR E=68 dHILMN=aD

b
| i

|
E mEi

- VLA e
L RN

| s
3

53 ,z ({:: _ﬁ AF@F =

P11 POl =

Sdd- o

ZHNBEaE L T ECB == wgpo T8 g
HaPEDZD 'S AW DBRPOT N=EHL1LW



PR Y for Dl
Aaﬂa&nw%xm M@w&%ﬁ / %mx B i Lo SUO SSILLL Mgtim \ﬁaﬁkﬁq
SWOGE IMS ZHMOOT MOAX ZHHOOT METE %
] ZHSO000 " T QLS

AHIWNGO T O 18V 1=

ugap 49 &-—

INL T AT T=msSIA

bh

1Mb¢__..n_._‘_‘. .ﬁlur...._.

7 {%\‘.ﬁ Mt 304

Sdfg T B2
ZHIWNE T T O8 S BpPaT PO " O 1y
WHaPO@ " ST oAk

PO MNALLY



"PAUYL e f

&y 17! 244 W) {kﬁ% BLit Yt VO SIS srends pakompua)
Deso - SMS ZHHOOT MOAX  ZHHNOOT MO
NIMGDG S JdO L= ZHO000 T LHVIS

!

=
NG R aaT: HER OO TSE—] o
ZHRD o8 T
SR

..J = 1

U Hag e gay,
| Sd@E TR
ZHOO28 " T SEPOT LEPO "o d

WERO0 " SE—~ B> gRpo2 NILLV




ﬂw&ﬁ%w\m\%&vﬁ@ buif g iy e SO IS5 1 %EE_Q\N\W

LI A

PoFongv )
dsseE ' T daMs ZHFE>O0 T ME A ZH™0O0F MEHdx
EZHSOOOO " OT A4S ZHE OO0 w5 LdHdwls
W=ah 95 &—
=HRNIT T N TTIlgs I d
J_......_......r__.uﬂ _ﬁ,.._.ir._..-,.__uim. H_-_"._._E_ .m_._um..._
=cdfHlA" T E
ZHSa=09 7 L SEHPOT WP O " O T 1-d
HMaPoo " =t — =i HPRPOo=2 N3 LLY




TACd SR Yh T s
(stpiz appmiity) +~ Y BLILIRLY SOSUS g SOUNTS PAINP)
SWosSE dMS ZHOOT MEAM
ZHO0000 " T

SHHOOT MyuH-=x
0 1S

ZHING T O 1L gE8Bvy Lse
.?5_ T
=
]
weEn s e—
NI WV IgS IO
3 ) E
_.___,_h.__Un ._uf..,__mf.,___.u_"ﬂﬁm_ El e T.NW._
Saddd- T BE
THHWZ "B8T 8 S EPROT LGP o o S
WaEPEE " 9T =

HPOZ N=ZLLY



, Stopd BAdt <o Omd
%\ﬁ% mﬁ&@%@t@ LU thpt /O SUQISS/Lel] Nyl Qimw ﬁ%@m&\%

=250 T M5 EZHHEOOT MEA ZHHOO0OT MEE>=
AHOOO0OO0 'S 440405 —HOCOO0 " T L -HVYAiS

gggggé#

WP 4 =—
NI AT 1g=s1IAda

Fouyf YRR THw b

SdiH T E
ZHo00=8 T A8BPEQT wapPpo " O g
WagRo0o " 55— sl BHPO=Z MNAELL1LV



e SHhOd DAY O BIIYL
m%ﬁ@@ikwxﬁﬁﬁﬁﬁﬁwQQ%ﬁﬂ&ﬂﬁﬁ%ﬁﬂﬁ?ﬁﬁﬁQ&%ﬁﬁE&ﬂ

285 T T dMs ZHA0OO0OT MY

=k HOO T ==
ZHOOOO0OO0 " OT A0ls

ZHQOQOO " &=m Ldwvlils

WP A7 =
I AV TIds T A

f il
__..Eﬁﬁu_u___ﬁ Yl TLNT
SdfE> T2

!

=H&9BS0 " £ S EBPOT wapE " O "y
WEROO0 " i — N

g0 NI LAY



% Elliott EMC Test Log

Client: Nova Engineering Date: | 08/19-20-21/99 \ Test Engr: | Jerry Hill
Product: NovaRoam 900 File:  T33365 \ Proj. Eng: David Bare
Objective:  Final Qualification Site: | SVOATS #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 1lof5 \ Approved:

Revision 1.0

\ Ambient Conditions \
~ Temperature:  21°C
\ Humidity: 68 % RH

Test Objective

The objective of this test session is to perform final qualification testing the EUT defined
below relative to the specification(s) defined above using the following antenna
configurations:
(a config), +6 dBd Antenex Omnidirectional Antenna with 25’ of LMR 400
Coaxial Cable.
(b config), +9 dBd Antenex Yagi 6 element Antenna with 100’ of LMR 400
Coaxial Cable.

(c config), +5 dBd Magnetic Mount Loaded Collinear Antenna with 12’ of
Teflex Coaxial Cable.

Test Summary
Run #1 - (a config) Maximized Spurious Radiated Emissions Intentional Radiator

Spurious Emissions from the EUT were measured with the radio operating at
924 MHz utilizing a 101 kbps modulation.

PASS Results: FCC para. 15.209 -12.7dBQP @ 960.200 MHz Horizontal

Run #2 - (b config) Maximized Spurious Radiated Emissions Intentional Radiator

Spurious Emissions from the EUT were measured with the radio operating at
921 MHz utilizing a 317 kbps modulation.

PASS Results: FCC para. 15.209 -4.4 dB AVG @ 2763.00 MHz Horizontal

Run #3 - (c config) Maximized Spurious Radiated Emissions Intentional Radiator

Spurious Emissions from the EUT were measured with the radio operating at
921 MHz utilizing a 1008 kbps modulation.

PASS Results: FCC 8 15.209 -4.4dB AVG @ 2763.00 MHz Horizontal
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T33365 ' Proj. Eng:  David Bare
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20f5 ' Approved:

Run #4 - Power Spectral Density (Direct Sequence Radios Only), §15.247(d) at 915
MHz with 1008 kbps modulation:

PASS Results: The maximum PSD was measured to be +6.25 dBm in a 3kHz

bandwidth averaged over 1 second.

Run #5- Output Power, 8§ 15.247(b) at the antenna port

Peak output power was measured at 915 MHz with 1008 kbps modulation

directly from the antenna port.

PASS The maximum output power was measured to be +25.2 dBm (0.331 Watts).

Run #6 6 dB Bandwidth, See plot. § 15.247(a)

Minimum 6dB Bandwidth was measured at 915 MHz with 1008 kbps

modulation.

PASS The minimum 6 Bandwidth was 6.63 MHz.

Run #7  Conducted Spurious Emissions On The Antenna Port, 8 15.247(c)

Spurious Emissions on the antenna port were measured at 906 and 924
MHz utilizing a 21, 159, and 1008 kbps modulations, (see attached data

plots) .

PASS The out of band spurious emissions on the antenna port for all channels
measured were measured to be more than 20dB below the highest in-band
signal level at the band edges. Refer to T33315 for measurements from 30

MHz to 10 GHz

Equipment Under Test (EUT) General Description

The EUT is a spread spectrum radio that uses Direct Sequence spreading code. The
EUT is designed for use in industrial applications and operates in the 902-928 MHz ISM
frequency band. Normally, the EUT would be placed on a tabletop during operation.
The EUT was, therefore, placed in this position during testing to simulate the end user
environment. The electrical rating of the EUT is 120V, 60 Hz.
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Equipment Under Test (EUT)

Manufacturer/Model/Description Serial Number FCC ID Number
Nova Engineering / NovaRoam 900 / DSSS Transceiver RFO005 Dig005 OOSNROAM900

Power Supply and Line Filters

Description | Manufacturer Model
AC adapter \ Ault 328-2012-T0021

Printed Wiring Boards in EUT

Manufacturer/Description Assembly # | Rev. Serial Number Crystals (MHz)
Nova Engineering/RF 8040-0102 - - 19.65
Nova Engineering/Digital 8040-0107 - - 18.432, 20, 40

Subassemblies in EUT

Manufacturer/Description .~ Assembly Number  Rev.  Serial Number
None \ | |

EUT Enclosure

The body of the EUT enclosure consists of a pair of interlocking pieces. The base is
extruded aluminum while the top is steel with a textured black coating. The ends of the
enclosure are aluminum caps with plastic bezels that attach to the base via a pair of
self-tapping screws. The enclosure measures approximately 10.5 cm wide by 24 cm
deep by 3.8 cm high.
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EMI Suppression Devices (filters, gaskets, etc.)

Description Manufacturer

Shield, Synthesizer Fotofab
Shield, RF Section Fotofab
Partition, RF Section Fotofab
Partition, IF Fotofab
Gasket, TNC EIS

Bezel, Nickel Acrylic Lansing
Common Mode Choke Pulse Engineering

Modifications

Part Number
3116-0110
3116-0111
3116-0112
3116-0113
3116-0114

CQ1B90-N1X2

P0351

No modifications were made to the EUT in order to comply with the requirements.

Local Support Equipment

Manufacturer/Model/Description Serial Number
(a) Antenex / +6dBd 902-928 Omnidirectional Antenna 128
(b ) Antenex / +9dBd 896-970 /Blk 6ele Yagi Antenna 121
( ¢ ) +5dBd Magnetic Mount Base Loaded Collinear -
Antenna with 3.6m of Teflex Coaxial Cable permanently
attached.

Remote Support Equipment

Manufacturer/Model/Description
WinBook / XP5 Model ANL-5 / Laptop Computer GKF20AR3296 104
WinBook / XP Model ADP-30DB-1 / AC adapter X4525020457
Megahertz / XJ10BT or XJ10BC / Ethernet PCMCIA None
adapter

Serial Number

FCC ID Number

FCC ID Number
JRUANL-5
None
F2M5510011
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Interface Cabling

Cable Description Length (m) From Unit/Port To Unit/Port
LMR 400 Coaxial Cable (For direct 0.3 EUT/Antenna Power Meter
measurements)
RJ45 Cat 5 Unshielded 30 EUT /Ethernet Laptop/Ethernet
Monitor, DB-9 to 8-pin Circular Mini DIN 30 EUT/Monitor Laptop/Serial
LMR Coaxial Cable 30 EUT/Antenna Antenna/input-output
LMR Coaxial Cable 7.6 EUT/Antenna Antenna/input-output

Test Conditions

The laptop computer was configure the EUT via RS232 connection to the EUT’s
monitor input for configuring operating parameters and then was disconnected for
testing. The twisted pair ethernet connection throughout testing was connected to EUT
but no traffic was being sent since these measurements were for the transmitter
operation only. The radio was programmed to transmit continuously during all testing.
In normal operation, the radio operates at a 40% duty cycle thus allowing an 8 dB
correction factor for all average measurements.

Test Data

See attached data and plots
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Emissions Test Data

Humidity: 68 % RH

when not in use. EUT operating on 120V/60Hz.

Client; Nova Engineering Date: 08/19-20-21/1999 Test Engr: [Jerry Hill
Product: |Nova Roam 900 File: T33346/T33363/T33365|Proj. Engr:|David Bare
Objective [Final Qual Site: SVOATS #2 Contact: |Barry Carlin
Spec: FCC Part 15 Distance: |3 m Approved:
Ambient Conditions Config: No network traffic. Cat 5 cable connected. Coax cable coiled
Temperature: 21 °C and hanging from table. Antenna in center . Serial cable disconnected

Antenna
A

+6 dBd Omnidirectional Antenna.
w/ 25' of LMR400 Coaxial cable.

Antenna
B

Antenex (YB8966) Yagi +9dBd 6 element
w/100' of LMR400 Coaxial cable.

Antenna
C

+5 dBd Mag. Mount Loaded Collinear Antenna
with 12' of Teflex Coaxial Cable.

Run #1: Maximized radiated emissions Intentional Radiator, 960MHz. (Ant. A, SS mode 3, Center freq. 924MHz).
Per Paragraph 15.209 3 meters distance. Sorted by Margin.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin [Pk/QP/Avg| degrees | meters
960.200 333 h 46.0 -12.7 QP 0 3.8/No emission detected.
960.200 332 v 46.0 -12.8 QP 0 1.0|No emission detected.

Harmonics 1-10GHz, Intentional Radiator, in restrictive bands. (Ant. A, SS mode 3, Center freq. 924MHz).
Per Paragraph 15.209 3 meters distance. Duty cycle corrected (Avg only) by using -8dB factor.
Using EL833 High Pass filter >1.6GHz do to preamp saturation. Sorted by Margin.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz [ dBuV/im| v Limit Margin |Pk/QP/Avg| degrees meters

8316.000| 41.2 v 54.0 -12.8 Avg 190 1.0 [restrictive band duty cycle adjusted
2772.000| 40.8 v 54.0 -13.2 Avg 90 1.0 [restrictive band duty cycle adjusted
7392.000| 38.9 v 54.0 -15.1 Avg 193 1.0 [restrictive band duty cycle adjusted
7392.000| 357 h 54.0 -18.3 Avg 190 1.0 [restrictive band duty cycle adjusted
8316.000 [ 55.2 v 74.0 -18.8 Pk 190 1.0 [restrictive band

2772.000| 544 v 74.0 -19.6 Pk 90 1.0  |restrictive band

8316.000| 34.3 h 54.0 -19.7 Avg 196 1.2 [restrictive band duty cycle adjusted
8316.000| 53.1 h 74.0 -20.9 Pk 196 1.2 |restrictive band

7392.000[ 526 h 74.0 -21.4 Pk 190 1.0 [restrictive band

7392.000| 52.5 v 74.0 -21.5 Pk 193 1.0  |restrictive band

3696.000| 32.3 h 54.0 -21.7 Avg 166 2.5 |restrictive band duty cycle adjusted
3696.000| 31.8 v 54.0 -22.2 Avg 160 1.0 [restrictive band duty cycle adjusted
2772.000| 31.3 h 54.0 -22.7 Avg 110 1.0 [restrictive band duty cycle adjusted
2772.000| 48.0 h 74.0 -26.0 Pk 110 1.0  |restrictive band

4620.000 | 27.7 v 54.0 -26.3 Avg 116 1.0 [restrictive band duty cycle adjusted
3696.000| 47.0 v 74.0 -27.0 Pk 160 1.0  |restrictive band

4620.000 | 26.0 h 54.0 -28.0 Avg 90 2.0 |restrictive band duty cycle adjusted
3696.000 [ 45.5 h 74.0 -28.5 Pk 166 2.5  [restrictive band

4620.000 | 45.4 h 74.0 -28.6 Pk 90 2.0  |restrictive band

4620.000 [ 44.0 v 74.0 -30.0 Pk 116 1.0  |restrictive band

Page 1




10tt

ZE

Emissions Test Data

Client; Nova Engineering Date: 08/19-20-21/1999 Test Engr: [Jerry Hill
Product: |Nova Roam 900 File: T33346/T33363/T33365|Proj. Engr:|David Bare
Objective [Final Qual Site: SVOATS #2 Contact: |Barry Carlin
Spec: FCC Part 15 Distance: |3 m Approved:

Run #2: Maximized radiated emissions, Intentional Radiator, 960MHz. (Ant. B, SS mode 5, Center freq. 921MHz).
Per Paragraph 15.209 3 meters distance. Sorted by Margin.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz [ dBuV/im| v Limit Margin |Pk/QP/Avg| degrees meters
960.200 333 h 46.0 -12.7 QP 0 3.8|No emission detected.
960.200 332 v 46.0 -12.8 QP 0 1.0|No emission detected.

Harmonics 1-10GHz, Intentional radiator, in restrictive bands. (Ant. B, SS mode 5, Center freq. 921MHz).
Per Paragraph 15.209 3 meters distance. Sorted by Margin.
Using EL833 High Pass filter >1.6GHz do to preamp saturation.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin [Pk/QP/Avg| degrees | meters

2763.000| 49.6 h 54.0 -4.4 Avg 40 1.4 [restrictive band duty cycle adjusted
2763.000 | 44.6 v 54.0 -94 Avg 68 1.4 |restrictive band duty cycle adjusted
7368.000| 43.8 h 54.0 -10.2 Avg 17 1.4  [restrictive band duty cycle adjusted
8289.000 | 40.8 h 54.0 -13.2 Avg 20 1.4 |restrictive band duty cycle adjusted
2763.000 [ 60.7 v 74.0 -13.3 Pk 230 1.5  [restrictive band

4605.000 [ 40.0 h 54.0 -14.0 Avg 142 1.4 |restrictive band duty cycle adjusted
2763.000 55.9 h 74.0 -18.1 Pk 230 1.5  [restrictive band

7368.000 | 34.0 v 54.0 -20.0 Avg 142 1.4 |restrictive band duty cycle adjusted
3684.000| 34.0 h 54.0 -20.0 Avg 21 1.4 [restrictive band duty cycle adjusted
8289.000| 32.8 v 54.0 -21.2 Avg 687 1.4  [restrictive band duty cycle adjusted
8289.000| 524 h 74.0 -21.6 Pk 124 1.7 |restrictive band

3684.000| 31.2 v 54.0 -22.8 Avg 40 1.4 [restrictive band duty cycle adjusted
4605.000 | 28.7 v 54.0 -25.3 Avg 21 1.4  [restrictive band duty cycle adjusted
3684.000 [ 47.6 h 74.0 -26.4 Pk 238 1.4 |restrictive band

4605.000 | 45.0 h 74.0 -29.0 Pk 240 1.5  [restrictive band

7368.000 [ 44.4 h 74.0 -29.6 Pk 170 1.7 |restrictive band

7368.000 | 42.1 v 74.0 -31.9 Pk 170 1.7 |restrictive band

8289.000 41.0 v 74.0 -33.0 Pk 124 1.7 |restrictive band

3684.000| 39.0 v 74.0 -35.0 Pk 238 1.4 [restrictive band

4605.000| 36.0 v 74.0 -38.0 Pk 240 1.5 [restrictive band

Run #3: Maximized radiated emissions, Intentional Radiator, 960MHz. (Ant. C, SS mode 7, Center freq. 921MHz).
Per Paragraph 15.209 3 meters distance. Sorted by Margin.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
960.200 333 h 46.0 -12.7 QP 0 3.8/No emission detected.
960.200 332 v 46.0 -12.8 QP 0 1.0|No emission detected.

Page 2




@E ]Ott Emissions Test Data

Client; Nova Engineering Date: 08/19-20-21/1999 Test Engr: [Jerry Hill
Product: |Nova Roam 900 File: T33346/T33363/T33365|Proj. Engr:|David Bare
Objective [Final Qual Site: SVOATS #2 Contact: |Barry Carlin
Spec: FCC Part 15 Distance: |3 m Approved:

Harmonics 1-10GHz, Intentional radiator, in restrictive bands. (Ant. C, SS mode 7, Center freq. 921MHz).
Per Paragraph 15.209 3 meters distance. Sorted by Margin.
Using EL833 High Pass filter >1.6GHz do to preamp saturation.

Frequency| Level Pol FCC FCC Detector | Azimuth Height |Comments
MHz | dBuV/m| v/h Limit Margin [Pk/QP/Avg| degrees | meters

2763.000| 49.6 h 54.0 -4.4 Avg 100 1.1 [restrictive band duty cycle adjusted
8289.000 | 47.1 h 54.0 -6.9 Avg 120 1.1 |restrictive band duty cycle adjusted
7368.000| 45.2 h 54.0 -8.8 Avg 120 1.1 [restrictive band duty cycle adjusted
2763.000 | 424 v 54.0 -11.6 Avg 100 1.1 |restrictive band duty cycle adjusted
7368.000| 37.9 v 54.0 -16.1 Avg 120 1.1 [restrictive band duty cycle adjusted
3684.000 | 37.4 h 54.0 -16.6 Avg 120 1.1 |restrictive band duty cycle adjusted
4605.000 | 37.2 h 54.0 -16.8 Avg 115 1.1 [restrictive band duty cycle adjusted
8289.000| 35.4 v 54.0 -18.6 Avg 120 1.1 |restrictive band duty cycle adjusted
2763.000 53.5 h 74.0 -20.5 Pk 167 1.5  [restrictive band

7368.000 | 52.9 h 74.0 -21.1 Pk 222 1.6 |restrictive band

8289.000 [ 48.8 h 74.0 -25.2 Pk 200 1.7 [restrictive band

3684.000 | 28.2 v 54.0 -25.8 Avg 120 1.1 |restrictive band duty cycle adjusted
4605.000 | 27.4 v 54.0 -26.6 Avg 115 1.1 [restrictive band duty cycle adjusted
4605.000 | 47.3 h 74.0 -26.7 Pk 162 1.2 |restrictive band

2763.000 | 45.7 v 74.0 -28.3 Pk 167 1.5  |restrictive band

7368.000 | 41.7 v 74.0 -32.3 Pk 222 1.6 |restrictive band

8289.000| 39.9 v 74.0 -34.1 Pk 220 1.7 |restrictive band

3684.000 | 39.7 h 74.0 -34.3 Pk 167 1.6 |restrictive band

3684.000 [ 37.6 v 74.0 -36.4 Pk 167 1.6 [restrictive band

4605.000 | 35.8 v 74.0 -38.2 Pk 162 1.2 |restrictive band

Continuation of testing on 08.21.99 (D33363)

Run #4, Power Spectral Density (Direct Sequence Radios Only), Para. 15.247(d): See plots for data.
Power Spectral Density was measured at 915 MHz with 1008 kbps rate. Measured 6.25dBm.

Run #5, Power, Output Port, Para. 15.247(b)
915 MHz, SS Mode 7, 1008kbps was measured as 25.2 dBm when measured on a Rohde & Schwarz Power
Meter NRVD EL#1071.

Run #6, 6 dB Bandwidth. See plot.
Minimum 6dB bandwidth was measured at 915 MHz, SS mode # 7, 1008 kbps rate.
The minimum 6dB bandwidth for the direct sequence radio was measured to be 6.63MHz at 1008 kbps rate.

Run #7, Sidelobes Outside ISM Band, para. 15.247( C ). See plots.
See Plot's (6 ea.). All measured for 915MHz 21kbps, 159bps, 1008kbps >20dB down.

Page 3
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% Elliott EMC Test Log

Client: Nova Engineering Date: 8-23-99 \ Test Engr: | David Bare
Product: NovaRoam 900 File:  T33399 \ Proj. Eng: | David Bare
Objective: | Final Qualification Site: | Chamber #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 1lof3 \ Approved:

Revision 1.0

\ Ambient Conditions \
~ Temperature:  20°C
\ Humidity: 58 % RH

Test Objective

The objective of this test session is to perform final qualification testing the EUT defined
below relative to the specification(s) defined above.

Test Summary
Run #1  Conducted Spurious Emissions On The Antenna Port, 8 15.247(c)

Spurious Emissions on the antenna port were measured at 909 and 921
MHz utilizing 159 and 1008 kbps modulations, (see attached data plots) .

PASS The out of band spurious emissions on the antenna port for all channels
measured were measured to be more than 20dB below the highest in-band
signal level at the band edges

Equipment Under Test (EUT) General Description

The EUT is a spread spectrum radio that uses Direct Sequence spreading code. The
EUT is designed for use in industrial applications and operates in the 902-928 MHz ISM
frequency band. Normally, the EUT would be placed on a tabletop during operation.
The EUT was, therefore, placed in this position during testing to simulate the end user
environment. The electrical rating of the EUT is 120V, 60 Hz.

Equipment Under Test (EUT)

Manufacturer/Model/Description Serial Number FCC ID Number
Nova Engineering / NovaRoam 900 / DSSS Transceiver RFO005 Dig005 OOSNROAM900




% Elliott EMC Test Log

Client: Nova Engineering Date: 8-23-99 \ Test Engr: | David Bare
Product: NovaRoam 900 File:  T33399 \ Proj. Eng: | David Bare
Objective: | Final Qualification Site: | Chamber #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 2o0f3 \ Approved:

Revision 1.0

Power Supply and Line Filters

Description | Manufacturer Model
AC adapter \ Ault 328-2012-T0021

Printed Wiring Boards in EUT

Manufacturer/Description Assembly # | Rev. Serial Number Crystals (MHz)
Nova Engineering/RF 8040-0102 - - 19.65
Nova Engineering/Digital 8040-0107 - - 18.432, 20, 40

Subassemblies in EUT

Manufacturer/Description .~ Assembly Number  Rev.  Serial Number
None \ - | -] -

EUT Enclosure

The body of the EUT enclosure consists of a pair of interlocking pieces. The base is
extruded aluminum while the top is steel with a textured black coating. The ends of the
enclosure are aluminum caps with plastic bezels that attach to the base via a pair of
self-tapping screws. The enclosure measures approximately 10.5 cm wide by 24 cm
deep by 3.8 cm high.

EMI SuppreSSion Devices (filters, gaskets, etc.)

Description Manufacturer Part Number
Shield, Synthesizer Fotofab 3116-0110
Shield, RF Section Fotofab 3116-0111
Partition, RF Section Fotofab 3116-0112
Partition, IF Fotofab 3116-0113
Gasket, TNC EIS 3116-0114
Bezel, Nickel Acrylic Lansing CQ1B90-N1X2
Common Mode Choke Pulse Engineering P0351




% Elliott EMC Test Log

Client: Nova Engineering Date: 8-23-99 \ Test Engr: | David Bare
Product: NovaRoam 900 File:  T33399 \ Proj. Eng: | David Bare
Objective: | Final Qualification Site: | Chamber #2 \ Contact: Barry Carlin
Spec: FCC Part 15 Page: 3o0f3 \ Approved:

Revision 1.0

Modifications

No modifications were made to the EUT in order to comply with the requirements.

Local Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number
WinBook / XP5 Model ANL-5 / Laptop Computer GKF20AR3296 104 JRUANL-5
WinBook / XP Model ADP-30DB-1 / AC adapter X4525020457 None
Megahertz / XJ10BT or XJ10BC / Ethernet PCMCIA None F2M5510011
adapter

Remote Support Equipment

Manufacturer/Model/Description Serial Number FCC ID Number
None
Interface Cabling
Cable Description ‘Length (m) From Unit/Port = To Unit/Port
LMR 400 Coaxial Cable (For direct ‘ 0.3 ‘ EUT/Antenna ‘ Spectrum Analyzer
measurements)
Monitor, DB-9 to 8-pin Circular Mini DIN \ 30 \ EUT/Monitor \ Laptop/Serial

Test Conditions

The laptop computer was used to configure the EUT via RS232 connection to the
EUT’s monitor input for configuring operating parameters. The radio was programmed
to transmit continuously during all testing. In normal operation, the radio operates at a
40% duty cycle.

Test Data
See attached plots (9)
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22 Jul 1999

EUT Processing Gain Measurement

The EUT processing gain was measured by means of the jamming margin method specified in Appendix C of
the FCC Report and Order, FCC 97-114, released 10 April 1997. The test configuration is illustrated in the
attached diagram. The test method consists of stepping a synthesized signal generator in 50kHz increments
across the passband of the EUT. The bandwidth of the passband is 2.7MHz for Mode 3 and 9.6MHz for Modes 6
and 7, which matches the EUT IF filter 3.0dB bandwidth. At each point, the generator level required to produce
a bit error rate (BER) of 3x10- is recorded. This BER corresponds to a successful packet transfer rate of 95%,
which is defined as the sensitivity level for this transceiver design. The resulting RF power is equal to the
jammer level. The RF output power of the transmitting unit is measured at the same location. The jammer to
signal ratio (M) is then calculated. After M; values at all jammer frequencies have been measured, the worst
20% of the M; data points are then discarded. The lowest remaining M; ratio is used to calculate the EUT
processing gain (Gp).

In a practical system, there are always implementation losses (Lsys) which degrade performance below that of an
optimal theoretical system of the same type. Losses occur due to suboptimal filtering, intersymbol interference,
clock recovery jitter, lack of equalization, LO phase noise, and truncation errors in digital processing. The
cumulative effect of these factors is known to exceed 2.0dB for the EUT and therefore Lsys has been set to this
value in the following calculations.

The EUT is capable of implementing either a DQPSK or DPSK waveform. Mode 3 employs DPSK while Modes
6 and 7 utilize DQPSK, as indicated in the EUT Test Plan. The BER (P;) that can be achieved from a given signal
to noise ratio (S/N), for ideal non-coherent DQPSK and DPSK receivers are:1,2

1 _é : u 1.
P ==erfc .\/(S/ N), * (25n?%=) -for DQPSK P, ==e 9™ for Dpsk

2 8 8’H 2
This equation reveals that the lowest values of (S/N), that can deliver a BER of 3x10-4 are 13.0 and 8.7dB for
DQPSK and DPSK, respectively. The value of (S/N), is therefore set to 8.7dB for Mode 3, DPSK, and 13.0dB for
Modes 6 and 7, DQPSK.

The processing gain is related to other parameters quoted above through the equation:3

G,=(S/N),+ M, +Lg,
The data on the following spreadsheet reveals that the value for M; corresponds to -0.5, -2.3, and —4.7dB for the
EUT when operated in Modes 3, 6, and 7, respectively. This indicates that the resulting processing gains, G, are
10.2, 12.7, and 10.3dB. This exceeds the 10.0dB minimum requirement established in §15.247(e) of the FCC
regulations by 0.2, 2.7, and 0.3dB for EUT operating Modes 3, 6, and 7, respectively.

20dB 0dB
. Power
Transmitter %— %—b Meter
' _< 0dB
_/v\/\/\/_> Receiver
(EUT)

Processing Gain Test Setup

1 Proakis, John G., Digital Communications, (New York: McGraw-Hill, 1983), pp. 171-175.
2 Ha, Tri T., Digital Satellite Communications, (New York: McGraw-Hill, 1990), p. 421.
3 Dixon, R., Spread Spectrum Systems, (New York: Wiley, 1984), Chapter 1.




NovaRoam 900 Processing Gain Measurement

Date: 22 Jul 99

101kbps BPSK

Length 13 PN Sequence, Sync Set 2

Transmit from SN0O04 at +22dBm/911MHz, Receive at SNO0O1

System attenation equals 23dB, yielding -1dBm at Receiver

J/S Ratio at 0dBm from Sig Gen (dB)

-2.8

Jammer Sig Gen Level | Jammer/Signal| Worst 20% Jammer Sig Gen Level  Jammer/Signal

RF Frequency at 3E-4 BER Ratio Jammer/Signal RF Frequency | at 3E-4 BER Ratio
(MHz) (dBm) (dB) Ratio (MHz) (dBm) (dB)

910.950 0.0 -2.8 * 912.050 4.0 1.2

911.000 0.0 -2.8 * 912.100 4.0 1.2

910.800 1.0 -1.8 * 912.150 4.0 1.2

910.850 1.0 -1.8 * 912.200 4.0 1.2

910.900 1.0 -1.8 * 909.650 5.0 2.2

911.050 1.0 -1.8 * 909.700 5.0 2.2

911.100 1.0 -1.8 * 912.250 5.0 2.2

911.150 1.0 -1.8 * 912.300 6.0 3.2

911.200 1.0 -1.8 * 912.350 6.0 3.2

911.350 1.0 -1.8 *

911.650 2.2 -0.6 *

910.650 2.3 -0.5

910.450 24 -0.4

911.300 24 -0.4

909.900 3.0 0.2

909.950 3.0 0.2

910.000 3.0 0.2

910.050 3.0 0.2

910.100 3.0 0.2

910.150 3.0 0.2

910.200 3.0 0.2

910.300 3.0 0.2

910.350 3.0 0.2

910.400 3.0 0.2

910.500 3.0 0.2

910.600 3.0 0.2

910.700 3.0 0.2

910.750 3.0 0.2

911.250 3.0 0.2

911.400 3.0 0.2

911.550 3.0 0.2

911.600 3.0 0.2

911.700 3.0 0.2

911.800 3.0 0.2

911.850 3.0 0.2

911.900 3.0 0.2

911.950 3.0 0.2

909.750 4.0 1.2

909.800 4.0 1.2

909.850 4.0 1.2

910.250 4.0 1.2

910.550 4.0 1.2

911.450 4.0 1.2

911.500 4.0 1.2

911.750 4.0 1.2

912.000 4.0 1.2




NovaRoam 900 Processing Gain Measurement

Date: 22 Jul 99

655kbps QPSK

Length 15 PN Sequence, Sync Set 2

Transmit from SN004 at +22dBm/911MHz, Receive at SNOO1

System attenation equals 23dB, yielding -1dBm at Receiver

J/S Ratio at 0dBm from Sig Gen (dB) -2.3
Jammer Sig Gen Level | Jammer/Signal Worst 20% Jammer Sig Gen Level | Jammer/Signal
RF Frequency | at 3E-4 BER Ratio Jammer/Signal RF Frequency| at 3E-4 BER Ratio
(MHz) (dBm) (dB) Ratio (MHz) (dBm) (dB)
910.80 -4.0 -6.3 * 908.60 1.0 -1.3
910.85 -4.0 -6.3 * 909.50 1.0 -1.3
911.20 -4.0 -6.3 * 909.55 1.0 -1.3
910.75 -3.0 -5.3 * 909.60 1.0 -1.3
911.15 -3.0 -5.3 * 909.65 1.0 -1.3
911.25 -3.0 -5.3 * 909.70 1.0 -1.3
909.20 -2.0 -4.3 * 909.75 1.0 -1.3
909.25 -2.0 -4.3 * 909.80 1.0 -1.3
909.30 -2.0 -4.3 * 909.95 1.0 -1.3
910.70 -2.0 -4.3 * 910.15 1.0 -1.3
910.90 -2.0 -4.3 * 910.25 1.0 -1.3
911.10 -2.0 -4.3 * 910.35 1.0 -1.3
912.75 -2.0 -4.3 * 910.50 1.0 -1.3
912.80 -2.0 -4.3 * 910.60 1.0 -1.3
909.15 -1.0 -3.3 * 911.35 1.0 -1.3
909.35 -1.0 -3.3 * 911.50 1.0 -1.3
910.40 -1.0 -3.3 * 911.65 1.0 -1.3
910.95 -1.0 -3.3 * 911.70 1.0 -1.3
911.00 -1.0 -3.3 * 911.90 1.0 -1.3
911.05 -1.0 -3.3 * 911.95 1.0 -1.3
911.30 -1.0 -3.3 * 912.10 1.0 -1.3
911.60 -1.0 -3.3 * 912.15 1.0 -1.3
912.50 -1.0 -3.3 * 912.20 1.0 -1.3
912.70 -1.0 -3.3 * 912.30 1.0 -1.3
912.85 -1.0 -3.3 * 912.35 1.0 -1.3
908.65 0.0 -2.3 * 912.60 1.0 -1.3
909.10 0.0 -2.3 * 913.35 1.0 -1.3
909.40 0.0 -2.3 * 913.40 1.0 -1.3
909.45 0.0 -2.3 * 913.45 1.0 -1.3
910.00 0.0 -2.3 * 914.05 1.0 -1.3
910.05 0.0 -2.3 * 914.15 1.0 -1.3
910.10 0.0 -2.3 * 906.80 2.0 -0.3
910.45 0.0 -2.3 * 906.85 2.0 -0.3
911.55 0.0 -2.3 * 906.90 2.0 -0.3
912.00 0.0 -2.3 * 907.25 2.0 -0.3
912.05 0.0 -2.3 * 907.40 2.0 -0.3
912.25 0.0 -2.3 * 907.85 2.0 -0.3
912.40 0.0 -2.3 * 907.90 2.0 -0.3
912.45 0.0 -2.3 * 907.95 2.0 -0.3
912.55 0.0 -2.3 908.05 2.0 -0.3
912.65 0.0 -2.3 908.10 2.0 -0.3
912.90 0.0 -2.3 908.15 2.0 -0.3
913.50 0.0 -2.3 908.20 2.0 -0.3
913.55 0.0 -2.3 908.25 2.0 -0.3
908.50 1.0 -1.3 908.30 2.0 -0.3
908.55 1.0 -1.3 908.40 2.0 -0.3




Jammer Sig Gen Level | Jammer/Signal Worst 20% Jammer Sig Gen Level | Jammer/Signal
RF Frequency | at 3E-4 BER Ratio Jammer/Signal RF Frequency| at 3E-4 BER Ratio

(MHz) (dBm) (dB) Ratio (MHz) (dBm) (dB)
908.45 2.0 -0.3 906.40 3.0 0.7
908.70 2.0 -0.3 906.45 3.0 0.7
908.75 2.0 -0.3 906.50 3.0 0.7
908.80 2.0 -0.3 906.55 3.0 0.7
908.85 2.0 -0.3 906.60 3.0 0.7
908.90 2.0 -0.3 906.65 3.0 0.7
908.95 2.0 -0.3 906.70 3.0 0.7
909.00 2.0 -0.3 906.75 3.0 0.7
909.05 2.0 -0.3 906.95 3.0 0.7
909.85 2.0 -0.3 907.00 3.0 0.7
909.90 2.0 -0.3 907.05 3.0 0.7
910.20 2.0 -0.3 907.10 3.0 0.7
910.30 2.0 -0.3 907.15 3.0 0.7
910.55 2.0 -0.3 907.20 3.0 0.7
910.65 2.0 -0.3 907.30 3.0 0.7
911.40 2.0 -0.3 907.35 3.0 0.7
911.45 2.0 -0.3 907.45 3.0 0.7
911.75 2.0 -0.3 907.50 3.0 0.7
911.80 2.0 -0.3 907.55 3.0 0.7
911.85 2.0 -0.3 907.60 3.0 0.7
912.95 2.0 -0.3 907.65 3.0 0.7
913.00 2.0 -0.3 907.70 3.0 0.7
913.05 2.0 -0.3 907.75 3.0 0.7
913.10 2.0 -0.3 907.80 3.0 0.7
913.15 2.0 -0.3 908.00 3.0 0.7
913.20 2.0 -0.3 908.35 3.0 0.7
913.25 2.0 -0.3 913.65 3.0 0.7
913.30 2.0 -0.3 913.70 3.0 0.7
913.60 2.0 -0.3 913.95 3.0 0.7
913.75 2.0 -0.3 914.00 3.0 0.7
913.80 2.0 -0.3 914.25 3.0 0.7
913.85 2.0 -0.3 914.30 3.0 0.7
913.90 2.0 -0.3 914.35 3.0 0.7
914.10 2.0 -0.3 914.40 3.0 0.7
914.20 2.0 -0.3 914.45 3.0 0.7
914.50 2.0 -0.3 914.80 3.0 0.7
914.55 2.0 -0.3 914.85 3.0 0.7
914.60 2.0 -0.3 914.90 3.0 0.7
914.65 2.0 -0.3 915.40 3.0 0.7
914.70 2.0 -0.3 915.45 3.0 0.7
914.75 2.0 -0.3 915.50 3.0 0.7
914.95 2.0 -0.3 915.55 3.0 0.7
915.00 2.0 -0.3 915.60 3.0 0.7
915.05 2.0 -0.3 906.20 4.0 1.7
915.10 2.0 -0.3 915.65 4.0 1.7
915.15 2.0 -0.3 915.70 4.0 1.7
915.20 2.0 -0.3 915.75 5.0 2.7
915.25 2.0 -0.3 915.80 5.0 2.7
915.30 2.0 -0.3

915.35 2.0 -0.3

906.25 3.0 0.7

906.30 3.0 0.7

906.35 3.0 0.7




NovaRoam 900 Processing Gain Measurement

Date: 22 Jul 99|

1008kbps QPSK

Length 13 PN Sequence, Sync Set 2

Transmit from SN004 at +22dBm/911MHz, Receive at SNO01

System attenation equals 23dB, yielding -1dBm at Receiver

J/S Ratio at 0dBm from Sig Gen (dB) -2.2
Jammer Sig Gen Level | Jammer/Signal | Worst 20% Jammer Sig Gen Level| Jammer/Signal
RF Frequency | at 3E-4 BER Ratio Jammer/Signal RF Frequency| at 3E-4 BER Ratio
(MHz) (dBm) (dB) Ratio (MHz) (dBm) (dB)
914.25 -7.0 -9.2 * 909.15 -2.0 -4.2
914.30 -7.0 -9.2 * 909.25 -2.0 -4.2
907.75 -6.0 -8.2 * 909.30 -2.0 -4.2
907.80 -5.0 -7.2 * 909.40 -2.0 -4.2
911.00 -5.0 -7.2 * 909.45 -2.0 -4.2
911.05 -5.0 -7.2 * 909.85 -2.0 -4.2
914.20 -5.0 -7.2 * 910.40 -2.0 -4.2
914.35 -5.0 -7.2 * 910.45 -2.0 -4.2
907.60 -4.0 -6.2 * 910.50 -2.0 -4.2
907.65 -4.0 -6.2 * 910.55 -2.0 -4.2
907.70 -4.0 -6.2 * 910.60 -2.0 -4.2
907.85 -4.0 -6.2 * 910.75 -2.0 -4.2
910.05 -4.0 -6.2 * 911.20 -2.0 -4.2
910.25 -4.0 -6.2 * 911.60 -2.0 -4.2
910.30 -4.0 -6.2 * 911.80 -2.0 -4.2
910.85 -4.0 -6.2 * 912.20 -2.0 -4.2
910.90 -4.0 -6.2 * 912.65 -2.0 -4.2
910.95 -4.0 -6.2 * 912.70 -2.0 -4.2
911.10 -4.0 -6.2 * 912.80 -2.0 -4.2
911.15 -4.0 -6.2 * 912.85 -2.0 -4.2
911.70 -4.0 -6.2 * 912.90 -2.0 -4.2
911.90 -4.0 -6.2 * 913.15 -2.0 -4.2
911.95 -4.0 -6.2 * 913.20 -2.0 -4.2
912.00 -4.0 -6.2 * 913.30 -2.0 -4.2
912.05 -4.0 -6.2 * 913.70 -2.0 -4.2
912.10 -4.0 -6.2 * 913.80 -2.0 -4.2
914.15 -4.0 -6.2 * 914.45 -2.0 -4.2
914.40 -4.0 -6.2 * 908.25 -1.0 -3.2
911.75 -3.5 -5.7 * 908.30 -1.0 -3.2
910.10 -3.2 -5.4 * 908.35 -1.0 -3.2
912.15 -3.1 -5.3 * 908.40 -1.0 -3.2
909.90 -3.0 -5.2 * 908.70 -1.0 -3.2
910.00 -3.0 -5.2 * 908.85 -1.0 -3.2
909.95 -2.9 -5.1 * 908.90 -1.0 -3.2
913.75 -2.9 -5.1 * 909.05 -1.0 -3.2
910.35 -2.8 -5.0 * 909.10 -1.0 -3.2
910.80 -2.8 -5.0 * 909.20 -1.0 -3.2
911.85 -2.8 -5.0 * 909.50 -1.0 -3.2
910.15 -2.6 -4.8 * 909.80 -1.0 -3.2
910.20 -2.5 -4.7 910.65 -1.0 -3.2
911.65 -2.5 -4.7 910.70 -1.0 -3.2
913.25 -2.4 -4.6 911.25 -1.0 -3.2
909.35 -2.3 -4.5 911.40 -1.0 -3.2
907.55 -2.0 -4.2 911.45 -1.0 -3.2
908.75 -2.0 -4.2 911.50 -1.0 -3.2
908.80 -2.0 -4.2 911.55 -1.0 -3.2




Jammer Sig Gen Level | Jammer/Signal | Worst 20% Jammer Sig Gen Level| Jammer/Signal
RF Frequency | at 3E-4 BER Ratio Jammer/Signal | | RF Frequency| at 3E-4 BER Ratio
(MHz) (dBm) (dB) Ratio (MHz) (dBm) (dB)
912.25 -1.0 -3.2 908.00 1.0 -1.2
912.55 -1.0 -3.2 908.10 1.0 -1.2
912.60 -1.0 -3.2 908.15 1.0 -1.2
912.75 -1.0 -3.2 908.50 1.0 -1.2
912.95 -1.0 -3.2 908.55 1.0 -1.2
913.00 -1.0 -3.2 909.70 1.0 -1.2
913.10 -1.0 -3.2 912.30 1.0 -1.2
913.65 -1.0 -3.2 912.40 1.0 -1.2
914.10 -1.0 -3.2 913.50 1.0 -1.2
914.75 -1.0 -3.2 913.55 1.0 -1.2
914.80 -1.0 -3.2 913.90 1.0 -1.2
914.85 -1.0 -3.2 914.05 1.0 -1.2
914.90 -1.0 -3.2 914.50 1.0 -1.2
907.15 0.0 -2.2 915.00 1.0 -1.2
907.20 0.0 -2.2 915.15 1.0 -1.2
907.25 0.0 -2.2 915.20 1.0 -1.2
907.90 0.0 -2.2 915.25 1.0 -1.2
907.95 0.0 -2.2 915.40 1.0 -1.2
908.20 0.0 -2.2 915.45 1.0 -1.2
908.45 0.0 -2.2 906.20 2.0 -0.2
908.60 0.0 -2.2 906.25 2.0 -0.2
908.65 0.0 -2.2 906.30 2.0 -0.2
908.95 0.0 -2.2 906.40 2.0 -0.2
909.00 0.0 -2.2 906.45 2.0 -0.2
909.55 0.0 -2.2 906.50 2.0 -0.2
909.60 0.0 -2.2 906.55 2.0 -0.2
909.65 0.0 -2.2 906.75 2.0 -0.2
909.75 0.0 -2.2 906.80 2.0 -0.2
911.30 0.0 -2.2 906.95 2.0 -0.2
911.35 0.0 -2.2 907.45 2.0 -0.2
912.45 0.0 -2.2 908.05 2.0 -0.2
912.50 0.0 -2.2 912.35 2.0 -0.2
913.05 0.0 -2.2 913.95 2.0 -0.2
913.35 0.0 -2.2 914.00 2.0 -0.2
913.40 0.0 -2.2 914.55 2.0 -0.2
913.45 0.0 -2.2 914.65 2.0 -0.2
913.60 0.0 -2.2 915.05 2.0 -0.2
913.85 0.0 -2.2 915.10 2.0 -0.2
914.70 0.0 -2.2 915.50 2.0 -0.2
914.95 0.0 -2.2 915.55 2.0 -0.2
915.30 0.0 -2.2 915.60 2.0 -0.2
915.35 0.0 -2.2 915.65 2.0 -0.2
906.35 1.0 -1.2 907.35 3.0 0.8
906.60 1.0 -1.2 907.40 3.0 0.8
906.65 1.0 -1.2 914.60 3.0 0.8
906.70 1.0 -1.2 915.70 3.0 0.8
906.85 1.0 -1.2 915.75 3.0 0.8
906.90 1.0 -1.2 915.80 3.0 0.8
907.00 1.0 -1.2
907.05 1.0 -1.2
907.10 1.0 -1.2
907.30 1.0 -1.2
907.50 1.0 -1.2
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