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DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
MDS5800-2

Manufacturer:
Microwave Data Systems
175 Science Parkway
Rochester, NY 14620

Tested to gpplicable standards:
RSS-210, Issue 5, November 2001 (Low Power License- Exempt Radiocommunication
Devices)
FCC Part 15.247 (DTS)
FCC Part 15 Subpart E (UNII Devices)

Measurement Facility Description Filed With Department of Industry:

Departmental Acknowledgement Number: 1C2845 SV1 Dated July 30, 2001
Departmental Acknowledgement Number: 1C2845 SV3 Dated July 30, 2001

| declare that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above mentioned departmenta standards (through the use of ANSI C63.4:2003
asdetaled in section 5.3 of RSS-210, Issue 5); and that the equipment performed in accordance with
the data submitted in this report.

Signature ‘ﬁw\m el -

Name JuafMartinez
Tile  Senior EMC Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvale, CA 94086
USA

Dae  July 12, 2005

Maintenance of compliance with the above standards is the respongbility of the manufacturer. Any
modification of the product which 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 1/0 cable changes, €tc.).
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 12, 2005

SCOPE

An dectromagnetic emissons test has been performed on the Microwave Data Systems mode
MDS5800-2 pursuant to Subparts C and E of Part 15 of FCC Rules for Unlicensed Nationa

Information Infrastructure (UNII) devices and RSS-210 Issue 5 for licence-exempt local area
network (LELAN) devices. Conducted and radiated emissions data has been collected,

reduced, and analyzed within this report in accordance with measurement guidelines set forth in
ANS C63.4:2003 as outlined in Elliott Laboratories test procedures.

The intentiond radiator above has been tested in a smulated typica ingdlation to demondrate
compliance with the relevant FCC performance and procedural standards.

Find sysem data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, aientation of power and 1/O cabling, antenna search height, and antenna
polarization.

Every practica effort was made to perform an impartid test usng gppropriate test equipment of
known cdibration. All pertinent factors have been gpplied to reach the determination of
compliance.

The test results recorded herein are based on asingle type test of the Microwave Data Systems
modd MDS5800-2 and therefore apply only to the tested sample. The sample was sdected
and prepared by Dennis McCarthy of Microwave Data Systems

OBJECTIVE

The primary objective of the manufacturer is compliance with Subparts C and E of Part 15 of
FCC Rules for the radiated and conducted emissions of intentiond 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 technica 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 labe indicating
compliance must be attached to dl identical units which are subsequently manufactured.
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: July 12, 2005

SUMMARY OF RESULTS
FCC Part 15 RSS210 -
Section Section Description Measured Value Comments Result
o stem must utilizea
Digital Systems uses Sy X o .
15.247(a) 6.2.2(0)(b) Modulation OFDM technigues digital transmission Complies
technology
152478 ) | 622(0)(b) | 6dBBandwidth 248 MHz Mini mgorgkﬂ‘z)""ed 'S | complies
RSP 100 99% Bandwidth 26 MHz For information only Complies
225dBm Point-point applications:
15.247 (b) (3) Output Power, ' can use antennas greater .
15047 | 82200 | gorTsasompz | QL8 WAtY then 6dBi without | COMPIES
EIRP=1024 W g
reduction in power.
Power Spectral ) Maximum permitted is .
15.247(d) 6.2.2(0)(b) Density 0.72dBm/MHz 8dBM/3KkHz Complies
Antenna Port
Spurious All spurious All spurious emissions < .
15.247(c) 6.2.2(0)(e1) Emissions— emissions < -20dBc -20dBc. Complies
30MHz - 40 GHz
. Emissionsin restricted
15.247(c) / gaglr?éii 53.8dBuv/im @ bands must meet the
: bur 11536.5MHz radiated emissions limits | Complies
15.209 Emissions— L
30MHz — 40 GHz (-0.2dB) detailed in 15.207. All
others must be < -20dBc
15207 AC Conducted DC operated N/A
Emissions
66 AC Conducted DC operated N/A
Emissions
15.247 (6) (5) RFExposure | 1o coeulation
Requirements
15203 RF Connector | Standard N-type meess'g;‘:"tm nstalled | complies
EIRP cdculated using antenna gain of dBi (37.6) for the highest EIRP point-to-point system.
FCC Part 15 RSS 210 _—
Section Section Description Comments Result

Operation in the 5.25—5.35 GHz Band Note: The deviceis not restricted to indoor useonly, therefore the spectral
density of spurious emissionsin the 5.15 — 5.25 GHz band were limited to the power spectral limit of —27dBm/MHz as
detailed in FCC 15.407(b)(2) and RSS 210 6.2.2 g1 (ii)

Maximum Antenna 37.6 dBi, detachable
Gan 23 dBi, Internal COMPLIES
15.407(3) (2) 6.2.2 gl (ii) Bandwidth 26MHz (26-dB & 99%) N/A
154078 () | 622q1Gi) | Output Power 6.8 dBm (23 dBi) COMPLIES
) - -7.6 dBm (37.6 dBi)
- . -6dBmM/MHz (23 dBi)
15.407(3) (2)) 6.2.2 gl (ii) Power Spectral Density -24.20BmMMHz (37.6 dBi) COMPLIES
- Spurious Emissions :
15407(b) ) | 6.2.2q1 (i) ove 16HZ 59.1 dBuV/m @ 10,515.21 MHz (-14.9dB) | COMPLIES
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: July 12, 2005

General reguirementsfor all bands

Digital Modulation is used, refer to the

6.2.2q(iv)(a) Digital Modulation “Theory of Operations’ (Exhibit 9) fora | COMPLIES
detailed explanation.
6.2.2q(iv)(b) | Peak Spectral Density COMPLIES
15.407(a)(6) Peak Excursion Ratio COMPLIES
The device was tested on the following
channels: 54, 66, 57, 56, & 71. These
6.2.2q(iv)(c) | Channel Selection channels represent the highest, lowest N/A
and center channels available with the
operating band.
ggggp}?ﬂ; ation of Operation is discontinued in the absence
. o of information to transmit, refer to the
15.407 (c) 6.2.2 q(iv)(d) ;)bperanonfl_n }he " “Theory of Operations” in Exhibit 9 for a COMPLIES
sence ohnformation | yerqiled explanation.
to transmit
Frequency stability is+/- 20 ppm, refer to
15.407 (g) 6.2.2 g(iv)(e) Freguency Stahility the “Theory of Operations’ in Exhibit 9 COMPLIES
for adetailed analysis.
All relevant statements have been
6.2.2 q(iv)(g) IL:]?g:nl\]/l agr;l]al included in the user’s manuals. Referto | COMPLIES
Exhibit 6 for details
15407 (f) 622q(iv)(g) | R~ Exposure Refer to MPE calculationsin Exhibit11 | COMPLIES
Requirements
15.407(b) / AC Conducted
15.207 6.6 Emissions DC operated N/A

MEASUREMENT UNCERTAINTIES

SO Guide 17025 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 UKAS document

LAB 34.
Measurement Type Frequency Range Cdculated Uncertainty
(MH2z) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30to 1000 + 3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 12, 2005

EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL

The Microwave Data Systems modd MDS5800-2 is a UNII radio which is designed to
provide Point to point fixed outdoor radio which is designed to provide wirdess internet and
network environments.

The sample was received on May 9, 2005 and tested on May 9, May 10, May 11, June 29
and June 30, 2005. The EUT conssted of the following component(s):

Manufacturer Model Description | Serid Number FCCID
Micrs@]""s’gﬁs[)ata ODUS300MEDML |  ODU 1367022 E;';\gg?
Mic‘g‘/’gﬁs Daa | opyssoomMiDML | oDU 1367621 Eé’é\(")gi'
Mic&iﬁs Daa | 5pusgooMEDML | ODU 1367936 ESQQ&?‘
M icg/""s’fgfls Daa | yposaooMIDML|  ODU 1367934 | o7 >
M ng"gﬁg Daa | o5 pyUPHDID IDU 42050001 E;gggz'

OTHER EUT DETAILS

None

ENCLOSURE

The IDU EUT enclosure is primarily condructed of fabricated sheet sted. It messures
approximately 24 cm wide by 44 cm deep by 4 cm high.

The ODU EUT enclosure is primarily constructed of cast duminum. 1t measures gpproximeately
37 cm wide by 7 cm deep by 39 cm high.
MODIFICATIONS

The EUT require following modifications during testing in order to comply with the emisson
specifications.

IDU - Added copper tape to |eft rear seam between rear vertical plate and cover.
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: July 12, 2005

SUPPORT EQUIPMENT

The following equipment was used as loca support equipment for emissons testing:

Manufacturer/M odel/Description Seriad Number

FCC ID Number

Kepco 48VDC Supply -

No equipment was used as remote support equipment for emissons testing:

EUT INTERFACE PORTS

The 1/O cabling configuration during emissons testing was as follows:

IDU
Cable(s)

Port Connected TO I —p e infion | Shiided or Undhidided | Length(m)
User 10/100 1 Terminated CATS5 Shielded 5
User 10/100 2 Terminated CAT5 Shielded 5

VOW Terminated CATS5 Shielded 5
AUX Terminated CAT5 Shielded 5
EUT11 Terminated CATS5 Shielded 5
EVUT12 Terminated CAT5 Shielded 5
E1T13-16 Terminated Multiwire Shielded
OoDU |F port on ODU Coax Shielded 2
-48V in DC supply 2wire Unshielded 2
ODU
Cable(s)

Port Connected To | ipfion | Shidided or Unshidided | Lenginm)
IF Out ODU port on IDU Coax Shielded 2
BNC Terminated - - -
Antenna Terminated - - -

EUT OPERATION DURING TESTING

During digital emissonstesting the EUT wasin receive mode

ANTENNA REQUIREMENTS

The EUT interna antennaiis a23dBi directiond antenna.
The EUT externd antennaiis a 37.6dBi directiond antenna

EUT has a standard N-type connector and will be professondly ingaled

File R60402
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 12, 2005

TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on May 9, May 10, May 11, June 29 and June 30, 2005at
the Elliott Laboratories Open Area Test Site #1 & 3 located & 684 West Maude Avenue,
Sunnyvale, Cdifornia The test dte contains separate aress for radiated and conducted
emissons testing. Pursuant to section 2.948 of the Rules, condruction, cdibration, and
equipment data has been filed with the Federd Communications Commission. In accordance
with Industry Canada rules detailed in RSS 210 Issue 5 and RSS-212, congtruction, calibration,
and equipment data for the test dtes have been filed with the Federd Communications
Commission.

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

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissons teding is peformed in conformance with ANSI C63.4:2003.
Measurements are made with the EUT connected to the public power network through a
nomina, standardized RF impedance, which is provided by a line impedance stabilization
network, known asaLISN. A LISN isinserted in series with each current-carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shilded enclosure are not
auitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment. The test Ste is maintained free of conductive objects within the
CISPR defined dliptica areaincorporated in ANSI C63.4:2003 guidelines.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

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

For measurements above the frequency range of the receivers, a spectrum anayzer is utilized
because it provides vighility of the entire spectrum aong with the precison and verstility
required to support engineering andysis. Average measurements above 1000MHz are
peformed on the spectrum andyzer usng 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 interna Spectrum Monitor/Controller to view and convert the receiver measurements to the
field strength a 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 conversons 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 persona computer is used to record all measurements made with the receivers.

The Spectrum Monitor provides a visud display of the signd being measured. In addition, the
controller or a personal computer run automated data collection programs which control the
receivers. This provides added accuracy since al sSite correction factors, such as cable loss and
antenna factors are added automaticaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used aso contains a 250 uH CISPR adapter. This network
provides for cdibrated radio frequency noise measurements by the design of the internd low
pass and high passfilters on the EUT and measurement ports, respectively.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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POWER METER

A power meter and peak power sensor are used for dl direct output power measurements
from tranamitters as they provide a broadband indication of the power outpuit.

FILTERS/ATTENUATORS

Externd filters and precision attenuators are often connected between the receiving antenna or
LISN and the recelver. This diminates saturation effects and nontlinear operation due to high
amplitude trandent events.

ANTENNAS

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

ANTENNA MAST AND EQUIPMENT TURNTABLE

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

ANSI C63.4:2003 gspecifies 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 materid
from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
measurements, the EUT is podtioned 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 cdibrated a regular intervas with
respect to tuned haf-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration 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 smulate the worst case orientation that
can be expected from atypicd ingtdlation, so far as practicable. To this end, the postion of the
unit and associated cabling is varied within the guiddines of ANSI C63.4:2003 , and the worst
case orientation is used for fina 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. Rreiminary measurements are made to determine the highest amplitude
emission reldive to the specification limit for dl the modes of operation. Placement of system
components and varying of cable positions are performed in each mode. A finad pesk mode
scan is then performed in the position and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissons measurements are performed in two phases aswell. A preliminary scan of

emissionsis conducted in which al sgnificant EUT frequencies are identified with the sysemina
nomina 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 verticdly while the one or more of these is with the antenna polarized horizontally.

During the prdiminary scans, the EUT s rotated through 360°, the antenna height is varied and
cable positions are varied to determine the highest emisson rdive to the limit.

A spesker is provided in the receiver to ad in discriminating between EUT and ambient
emissons. Other methods used during the preliminary scan for EUT emissions involve scanning
with near fidd magnetic loops, monitoring 1/O cables with RF current clamps, and cycling
power to the EUT.

Find maximization is a phase in which the highest amplitude emissons identified in the spectra
search are viewed while the EUT azimuth angle is varied from O to 360 degrees rdative to the
recaving antenna.  The azimuth which results in the highest emisson 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 leve is corrected in the receiver using
gppropriate factors for cables, connectors, antennas, and preamplifier gain. Emissons which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct messurements 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 ingrument is not overloaded by the fundamenta
transmisson.

Measurement bandwidths (video and resolution) are set in accordance with FCC procedures
for the type of radio being tested.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions from the AC power port are given in units of microvolts, the
limits for radiated eectric fiedld emissons are given in units of microvolts per meter & a Specified
test distance and the output power limits are given in temrs of Watts, milliwatts or dBm. Datais
measured in the logarithmic form of decibels relative to one microvalt, or dB microvalts (dBuV).
For radiated emissons, the measured data is converted to the field strength at the antennain dB
microvalts per meter (dBuV/m). The results are then converted to the linear forms of uv and
uVv/m for comparison to published specifications.

Where the radiated éectric fidd dsrength is expressed in terms of the equivaent isotropic
radiated power (arp) the following formulais used to determine the field strength limit in terms
of microvolts per meter a a distance of 3m from the equipment under test:

E =1000000v 30P microvolts per meter
3

where Pisthe erp (Waits)

For reference, converting the voltage and dectric field srength specification limits from lineer to
decibd form is accomplished by taking the base ten logarithm, then multiplying by 20.
Converson of power specification limits from linear units (in milliweatts) to decibel form (in dBm)
is accomplished by taking the base ten logarithm, then multiplying by 10.

File R60402 Page 14 of 21 pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: July 12, 2005

FCC 15.407 (a)and RSS 210 (0) OUTPUT POWER LIMITS

The table below shows the limits for output power and output power dendty. Where the signa
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectra
dengity limit plus 10 timesthe log of the bandwidth (in MH2).

Operating
Frequency Output Power Power Spectra Density
(MH2z)
902 - 928 1 Watts (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Watts (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Watts (30 dBm) 8 dBm/3kHz

The maximum permitted output power is reduced by 1dB for every dB the antennagain
exceeds 6dBi. Fixed point-to-point gpplications usng the 5725 — 5850 MHz band are not
subject to this restriction.

FCC 15.407 (a) OUTPUT POWER LIMITS
The table below shows the limits for output power and output power densty. Where the sgnd

bandwidth is less than 20 MHz the maximum output power is reduced to the power spectral
dengty limit plus 10 timesthe log of the bandwidth (in MH2).

Operating
Frequency Output Power Power Spectra Dendity
(MHz)
5150 - 5250 50mwW (17 dBm) 4 dBm/MHz
5250 - 5350 250 mW (24 dBm) 11 dBm/MHz
5725 — 5825 1 Waitts (30 dBm) 17 dBm/MHz

For system using antennas with gains exceeding 6dBi, the output power and power spectral
dengty limits are reduced by 1dB for every dB the antenna gain exceeds 6dBi.

Fixed point-to-point applications using the 5725 — 5825 MHz band may use antennas with
gans of up to 23dBi without this limitation. If the gain exceeds 23dBi then the output power
limit of 1 Watt is reduced by 1dB for every dB the gain exceeds 23dBi.
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RS-210 6.2.2(q1) OUTPUT POWER LIMITS

The table below shows the limits for output power and output power dendty. Where the signa
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectra
dengty limit plus 10 times the log of the bandwidth (in MHz).

Operating
Frequency Output Power Power Spectra Density
(MH2z)
5150 - 5250 200mW (23 dBm) 10 dBm/MHz
5250 - 5350 250 mW (24 dBm) 11 dBm/MHz
5725 — 5825 1 Watts (30 dBm) 17 dBm/MHz

For system using antennas with gains exceeding 6dBi, the output power and power spectral
dengity limits are reduced by 1dB for every dB the antenna gain exceeds 6dBi.

Fixed point-to-point gpplications usng the 5725 — 5825 MHz band may use antennas with
gains of up to 23dBi without this limitation. If the gain exceeds 23dBi then the output power
limit of 1 Watt is reduced by 1dB for every dB the gain exceeds 23dBi.

RSS 210 (0) AND FCC 15.247 TRANSMIT MODE SPURIOUS RADIATED EMISSIONS LIMITS

The limits for unwanted (spurious) emissions from the trangmitter faling in the restricted bands
detailed in Part 15.205 and for al spurious emissions from the recelver are:

Frequency
Range Limit Limit
(MH2) (W/m @ 3m) (dBuvV/m @ 3m)
30to 88 100 40
8810 216 150 43.5
216 t0 960 200 46.0
Above 960 500 54.0

All other unwanted (spurious) emissons shal be at least 20dB below the level of the highest in-
band signd leve (30dB if the power is measured using the sample detector/power averaging
method).

File R60402 Page 16 of 21 pages
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RS 210 (g1) and FCC 15E TRANSMIT MODE SPURIOUS RADIATED EMISSIONS LIMITS

The table bdow shows the limits for unwanted (Spurious) emissons fdling in the restricted
bands detailed in Part 15.205 and Industry Canada RSS-210 Table 2.

Frequency
Range Limit Limit
(MH2) (W/m @ 3m) (dBuv/m @ 3m)
30to 88 100 40
880 216 150 435
216 to 960 200 46.0
Above 960 500 54.0
The table below shows the limits for unwanted (Spurious) emissions outside of the restricted
bands above 1GHz.
Operating EIRP Equivaent Fied Strength
Frequency Limit At3m
(MH2z) (dBm) (dBuv/m)
5150 - 5250 -27 dBm 68.3 dBuV/m
5250 - 5350 -27 dBm (note 1) 68.3 dBuv/m
5725 — 5825 -27 dBm (note 2) 68.3 dBuvV/m

-17 dBm (note 3) 78.3 dBuV/m

Note 1:If operation is regtricted to indoor use only then emissonsin the band 5.15 — 5.25 GHz
must meet the power spectrd dengty limits for the intentional Sgnas detailed in RSS
210 and FCC Subpart E for devices operating in the 5.15 — 5.25 Ghz band.

Note 2: Appliesto spurious signals separated by more than 10 MHz from the alocated band.

Note 3: Applies to spurious sgnas within 10 MHz of the alocated band.
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RS 210 Table 3 RECEIVE MODE SPURIOUS RADIATED EMISSIONS LIMITS

The table beow shows the limits for unwanted (spurious) emissons from the eceiver as
detailed in table 3of RSS 210:

Frequency
Range Limit Limit
(MH2) (W/m @ 3m) (dBuv/m @ 3m)
30to 88 100 40
88 to 216 150 435
216 to 960 200 46.0
960 to 1610 500 54.0
Above 1610 1000 60.0
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FCC 15.205 AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detailed in FCC Part

15.2065.
Frequency Average Quas Peak
(MH2) Limit Limit
(dBuVv) (dBuVv)

0.150 to 0.500 Linear decrease on Linear decrease on
logarithmic frequency axis logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detalled in Industry

Canada RSS-210 section 6.6.
Frequency
Range Limit Limit
(MH2) (uv) (dBuv)
0.450 to 30.000 250 48
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SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

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

where:

R = Recaiver Reading in dBuV

C = Corrected Reading in dBuV
S = Spedfication Limitin dBuvV

M = Margin to Specificationin +/- dB
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Receiver readings are compared directly to the specification limit (decibel form). The receiver
internally corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actua sgnd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxia connector to the
fidd drength a the antenna dements. A digtance factor, when used for dectric fidd
mesasurements, is calculated by using the following formula

Fq = 20*LOG10 (DnyDs)
where:
Fqg = DistanceFactorindB
Dm = Measurement Distance in meters

Ds = Specification Digancein meters

Measurement Digtance is the distance a which the measurements were taken and Specification
Digtance is the distance at which the specification limits are based. The antenna factor converts
the voltage at the antenna coaxia connector to the field strength a the antenna eements.

The margin of a given emisson pesk rdative to the limit is calculated asfollows

Rc = Rr + Fd

where:
Rr = Recaver ReadingindBuV/m
Fq = Disgtance FactorindB
Rc = Corrected Reading in dBuvV/m
Lg = Spedficaion Limitin dBuV/m

M = MaginindB Rdativeto Spec
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EXHIBIT 1: Test Equipment Calibration Data

1 Page
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Radiated Emissions, 30 - 2,000 MHz, 09-May-05

Engineer: Chris Byleckie

Manufacturer Description Model # Asset# Cal Due

EMCO Biconical Antenna, 30-300 MHz 3110B 801 09-Jul-05

Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 13-Jan-06

Filtek High Pass Filter, 1GHz HP12/1000-5BA 957  26-Mar-06

EMCO Horn Antenna, D. Ridge 1-18GHz 3115 1242 19-Oct-06

Hewlett Packard EMC Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319 28-Mar-06

Rohde & Schwarz Test Receiver, 9kHz-2750MHz ESCS 30 1337 12-Jan-06

EMCO (ETS-Lindgren) Log Periodic Antenna, 0.2-2 GHz 3148 1595 01-Jun-05

Radiated Emissions, 1000 - 40,000MHz, 11-May-05

Engineer: Chris Byleckie

Manufacturer Description Model # Asset# Cal Due

EMCO Horn antenna, D. Ridge 1-18GHz (SA40 system 3115 1142 11-Jun-06
antenna)30Hz sunnyvale

Hewlett Packard Microwave EMI test system (SA40, 30Hz - 40GHz), 84125C 1149 11-Jun-05
Sunnyvale

EMCO Horn antenna, 18-26.5 GHz (SA40 30Hz) 3160-09 (84125C) 1150  11-Jun-05

EMCO Horn antenna, 26.5-40 GHz (SA40 30 Hz) 3160-10 (84125C) 1151 11-Jun-05

Hewlett Packard High Pass filter, 8.2GHz P/N 84300-80039 1156  28-Apr-06

Radiated Emissions, 30 - 1,000 MHz, 30-Jun-05

Engineer: Yu Chien Ho

Manufacturer Description Model # Asset# Cal Due

EMCO Biconical Antenna, 30-300 MHz 3110B 801 09-Jul-05

Rohde & Schwarz Test Receiver, 9kHz-2750MHz ESCS 30 1337 12-Jan-06

EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1347 03-Nov-05

File: T58711 Test Equipment (Emissions)

10f1



Elliott Laboratories, Inc. --

EMC Department

Test Report
Report Date: July 12, 2005

EXHIBIT 2: Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND

MEASUREMENT DATA

T58711 69 Pages
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?Eﬂl@ﬂ EMC Test Data

Client: Microwave Data Systems Job Number: J59373

Model: MDS5800-2 T-Log Number:| T59711
Account Manager: Esther Zhu

Contact: Dennis McCarthy
Emissions Spec: FCC 15.247 / 15.401 Class: Radio

Immunity Spec: Environment:

EMC Test Data

For The

Microwave Data Systems
Model

MDS5800-2

Date of Last Test: 6/30/2005

T-Log: T58711.xls, Rev 0.1 Cover
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number: J59373
Model: MDS5800-2 T-Log Number: 759711
Account Manager: Esther Zhu
Contact:| Dennis McCarthy
Emissions Spec: FCC 15.247 / 15.401 Class: Radio
Immunity Spec: Enter immunity spec on cover Environment:

The EUT is a Point to point fixed outdoor radio which is designed to provide wireless internet and network environments.
Normally, the EUT would be fix mounted on permanent outdoor structures. The EUT was, therefore, treated as table-top
equipment during testing. The electrical rating of the EUT is -48VDC, 2 Amps.

EUT INFORMATION

General Description

Equipment Under Test

Manufacturer Model Description Serial Number FCCID
Micorwave Data ODU5300MEDML OoDbU 1367022
Micorwave Data 0ODU5300MIDML OobuU 1367621
Micorwave Data ODU5800MEDML OobU 1367936
Micorwave Data UD05300 MIDML 0obU 1367934
Micorwave Data SDIDUPHDID IDU 42050001
EUT Antenna

The EUT internal antenna is a 23dBi directional antenna.
The EUT external antenna is a 37.6dBi directional antenna.

EUT Enclosure
The IDU EUT enclosure is primarily constructed of fabricated sheet steel. It measures approximately 24 ¢cm wide by 44 cm
deep by 4 cm high.

The ODU EUT enclosure is primarily constructed of cast aluminum. It measures approximately 37 cm wide by 7 cm deep by 39
cm high.

Modification History
Date

Mod. # Test Modification

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T58711.xls, Rev 0.1 EUT Description Page 2 of 69



EMC Test Data

Job Number: | J59373

#Elliott

Client: Microwave Data Systems

Model: MDS5800-2 T-Log Number:| T59711

Account Manager: Esther Zhu

Contact: Dennis McCarthy
Emissions Spec: FCC 15.247 / 15.401 Class: Radio

Immunity Spec: Enter immunity spec on cover Environment:

Test Configuration #1

Local Support Equipment

Manufacturer Model Description Serial Number FCCID
Kepco 48VDC supply
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
None
IDU Interface Cabling and Ports
Cable(s)
Port C ted T T . .
o onnected 1o Description Shielded or Unshielded Length(m)
User 10/100 1 Terminated CAT 5 Shielded 5
User 10/100 2 Terminated CAT 5 Shielded 5
VOW Terminated CAT5 Shielded 5
AUX Terminated CAT5S Shielded 5
ELTL1 Terminated CAT 5 Shielded 5
ELT12 Terminated CAT5S Shielded 5
E1/T13-16 Terminated Multiwire Shielded
obuU IF port on ODU Coax Shielded 2
-48V in DC supply 2 wire Unshielded 2
ODU Interface Cabling and Ports
Cable(s)
Port Connected To Description Shielded or Unshielded Length(m)
IF Out ODU port on IDU Coax Shielded 2
BNC Terminated - -
Antenna Terminated -

Note: The Serial/Alarm and the two 10/100 ports were not connected as the manufacturer stated that these are for configuration
purpose and therefore would not normally be connected.

EUT Operation During Emissions Tests
During digital emissions testing the EUT was in receive mode

T-Log: T58711.xls, Rev 0.1 Test Configuration #1 Page 3 of 69



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: Radio

Radiated Emissions

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 6/30/2005 Config. Used: #1
Test Engineer: Yu-Chien Ho Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

The test distance and extrapolation factor (if used) are detailed under each run description.

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 18.3°C
Rel. Humidity: 81 %

Summary of Results

Run # Test Performed Limit Result Margin
1 RE, 30 -1OOOSI\éI:nz, Preliminary EN 55022 A Pass 5(;1028&5'5\(//210(?8)
N e e
3 'T\AEéxlir?q?fe'd 1;?1?5%:2 ! RSS-210 Pass (2?5?218\%/)”1@
11461.7MHz (-12.2dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T58711.xls RE 30-Jun-05 Page 4 of 69



ZElliott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401 Class: Radio
Run #1: Preliminary Radiated Emissions, 30-1000 MHz
Measurements taken 10 meter distance.
Frequency| Level Pol EN 55022 A Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/ Limit Margin |PkiQP/Avg| degrees | meters
500.000 | 42.0 h 47.0 -5.0 QP 275 1.8
250.000 | 41.0 v 47.0 -6.0 QP 44 11
500.000 | 41.0 v 47.0 -6.0 QP 360 1.0
750.000 | 40.0 v 47.0 -7.0 QP 98 15
750.000 | 39.0 h 47.0 -8.0 QP 245 2.4
250.000 | 35.4 h 47.0 -11.6 QP 122 3.8
50.000 23.8 v 40.0 -16.2 QP 0 1.0
375.000 | 29.6 h 47.0 -17.4 QP 151 1.2
375.000 | 29.5 v 47.0 -17.5 QP 234 1.0
140.040 [ 211 v 40.0 -18.9 QP 307 1.0
480.000 | 26.5 v 47.0 -20.5 QP 284 1.0
480.000 | 24.8 h 47.0 -22.2 QP 324 2.3
140.040 [ 12.1 h 40.0 -27.9 QP 360 2.0
50.000 11.6 h 40.0 -28.4 QP 0 2.0
Run #2: Maximized Readings From Run #1
Measurements taken 10 meter distance.
Frequency| Level Pol EN 55022 A Detector | Azimuth Height [Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees | meters
500.000 | 42.0 h 47.0 -5.0 QP 275 1.8
250.000 | 41.0 v 47.0 -6.0 QP 44 11
500.000 | 41.0 v 47.0 -6.0 QP 360 1.0
750.000 | 40.0 v 47.0 -7.0 QP 98 15
750.000 | 39.0 h 47.0 -8.0 QP 245 24
250.000 | 35.4 h 47.0 -11.6 QP 122 3.8
T58711.xls RE 30-Jun-05 Page 5 of 69



%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class:|Radio

Run #3: Radiated Spurious Emissions, 1000 - 18,000 MHz. Low Channel @ 5731 MHz, Rx mode

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/ Limit Margin |PkiQP/Avg| degrees | meters
11461.67| 47.8 \ 60.0 -12.2 AVG 361 1.0
11461.67| 60.7 \ 80.0 -19.3 PK 361 1.0
17228.54| 38.6 \ 60.0 -21.4 AVG 266 1.0
17228.54| 50.1 \ 80.0 -29.9 PK 266 1.0
11461.61| 37.7 H 60.0 -22.3 AVG 226 16
11461.61| 49.8 H 80.0 -30.3 PK 226 1.6
17229.82| 38.9 H 60.0 -21.1 AVG 315 1.0
17229.82| 50.6 H 80.0 -29.4 PK 315 1.0
T58711.xls RE 30-Jun-05
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

FCC Part 15 Subpart E Tests

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 5/9/2005 & 5/10/2005 Config. Used: 1
Test Engineer: Chris Byleckie/Jmartinez Config Change: Only the IDU to ODU coax was connected
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration

\When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 18°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
1 Output Power 15.407(a) (1), (2) Pass -7.6 dBm
1 Power Spectral Density (PSD)|  15.407(a) (1), (2) Pass -24.2dBm/MHz
1 26dB Bandwidth 15.407 Pass > 20 MHz
1 20 dB Bandwidth RSS 210 Pass > 20 MHz
. Peak to average
2 Peak Excursion Envelope 15.407(a) (6) Pass excursion < 13dB
Antenna Conducted - Out of All emissions below the
3 Band Spurious 15.407(0) Pass 27dBm/MHz limit

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 7 of 69



% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

Run #1: Bandwidth, Output Power and Power Spectral Density

Antenna Gain: 37.6 dBi
. Output Power Power PSD (FCC - note 3) | PSD (RSS210 - note 4)
Frequency|  Bandwidth (note 1) MHz (note 2) dBm (Watts) dBm/MHz dBm/MHz
(MHz) 20dB | 26dB 99% | Measured| Limit Measured|  Limit Peak
5257 13.8 | 12.7 14.0 -7.6 -1.6 0.00017 -25.0 -20.6 -19.1
5270 26.0 | 28.0 25.8 -9.5 -7.6 0.00011 -25.0 -20.6 -23.7
5280 18.0 | 19.8 17.9 -8.0 -1.6 0.00016 -27.0 -20.6 -20.5
5330 250 | 271 25.1 -8.3 -7.6 0.00015 -24.2 -20.6 -22.3
5343 120 | 13.0 12.0 -7.8 -1.6 0.00017 -24.2 -20.6 -18.5

Note 1|Bandwidth measured using RBW = 300kHz.
Output power measured using a spectrum analyzer with:

RBW=1MHz, VB=3 MHz, sample detector, max hold (60 seconds) and power integration over 30 MHz.
Measurement of peak power spectral density was made using RBW = 1IMHz, VBW = 3MHz. The value is taken from

the peak excursion plots.
Peak excursion - maximum difference between the trace used for the power measurement (RB=1MHz, VB=3MHz,

sample detector, power average of 100 sweeps) and that for a peak power measurement (RB=1MHz, VB=3MHz).
For RSS210 the measured value for peak PSD must not he average value (peak power divided by 99% bandwidth)
by more than 6dB without reducing the limit for output power.

Measurement of peak power spectral density was made using RBW = 1MHz, VBW = 3MHz. The average value is
Note 6(the peak output power divided by the 99% bandwidth. For RSS210 the measured value must not exceed the
average value by more than 6dB without reducing the limit for output power.

Note 2

Note 3

Note 4

Note 5

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 8 of 69



ZElliott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class: N/A

ZEliott =

Spectrum Analvzer Settings _20,0 -
CF: 5257 .0MHz

SPAM:20.0MHz -25.0-
RE 1.0MHz
WE Z.0MHz -30.0 -
Detector Sample
Atk 10 -35.0-
RL Offsat 0,00
Sweep Time 2.0ms E -40,0 -
Ref Lvl:0.000EM =
-45.0 -
Highest PSD
-16.57  dBrm/1.0MHz -50.0-
999 Bandwidth [MHz) -55.0-
14,00
-60.0 -
Powveer Cirer Span
-65.0 -
0,173 !
e 5247,
-FEl dBm

Close \Window (:'

1 1 1 1 1 1 1 1 1
u} 52500 52525 52550 52575 52600 52625 SE65.0 5267F.0
Frequency (MHz)

5257 Mhz Peak Power (100 Sample Awveraging)

Max Level 252,85 -16.57 -t B |

ZElliott =

Speactrurn Analyzer Settings -25.0-
CF: B2F0.0MHz

SPAM:50.0MHz -30.0 -
RE 1.0MHz
YE 2.0MHz -35.0-
Dretector Sample
Akt 10 -40,0 -
RL Offset 0,00
Sweep Tinne 2.0ms E -45.0 -
Ref Lvli0.000EM =
-50,0-
Highest PSLC
-z1.26  dBm/f1.0MHz -55.0-
9955 Bandwidth (MHZ) -60.0 -
2E.00
-65.0 -
Poveer Crover Span
-70,0-
0,111 1
s 5245
-9.54  dBm

Close \Windaw (:D

1 1 1 1 1 1
0 5250.0 5260.0 5270.0 5za0.0 5200.0 5295.0
Frequency (MHz)

5270 Mhz Peak Power {100 Sample Averaging)

Man: Level s267.37 -21.26 |- &l |

T58711.xls
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

ZElliott -

Spectrum Analyzer Settings -20.0 -

CF: 52&0.0MHz -25.0-
SParHEDL.OMHz
FE 1.0MHz -30.0-
WB 3.0MHz
Detector Sample -35.0-
att 10 B _
RL Cffset 0,00 0.0
Swyeep Tirme 2.0ms E -45.0 -
Ref Lvl:0.000EM =
-50.0-
HighESt PED -B5.0—
-1a, dEmj1.0mMH
12.21 mf z &0.0-
9923 Bandwidth [MHz]
-65.0-
12,00
-7F0.0-
Poveer Crwer Span
0458 e =70 l 1 l l 1 l
5255.0 5z260.0 5zy0.0 5250.0 5z290.0 5300.0 5305.0
-2.01 dem Frequency (MHz)

5280 Mhz Peak Power {100 Sarmple Averaging)

Close window CULLID Max Level s273.75  -1e.21 =& ‘

ZElliott <o
Spectrum Analyzer Settings -25.0-
CF: 5330.0MHz -30.0 -
SPAM:EO.OMHz
RE 1.0MMHz _a5.0-—
YWEB Z.0MMHz
Cretector Sample -40,0—
Atk 10
EL Offset 0,00 -45.0 -
Swveep Time S0.0ms E
Fef Lvl:-10.000EM = -50.0-
Highest PSD -55.0-
-z0.32  dBm/1.0MHz -60,0—
9995 Bandwidth [MHzZ) G50 —
25.00
-7F0.0-
Power Crver Span
0A4E i =750 | i i ' i ]
5305.0 5310.0 E3z0.0 5330.0 5340.0 5350.0 5355.0
-8.36 dBm Frequency (MHz)

5330 Mhz Peak Power (100 Sample Averaging)

Close windaw o P Ma Level 533033 20,33 | =i Gl |

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 10 of 69



% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

ZEllott o
Spectrurn Analyzer Settings -20.0-
CF: 5343.0MHz 350 -
SPAM:20.0MHz
RE 1.0MHz -30.0—
WE 2.0MHz
Detectar Sample _35.0—
Afbk 10
RL Offset 0,00 -40.0—
Sweeep Time 50.0ms E
Ref Lyli-10,000EM T _45.0-
Highest PSD -50.0-
-17.17  dBm/1.0MHz -55.0—
99% Bandwidth (MHz] -60.0—
12.00
-55,0 -
Power Ower Span
TR -70.0-, 1 1 1 1 1 1 1 1
5333.0 53535.0 53375 53400 53425 53450 5347.5 5350.0 5353.0
775 dEm Frequency {MHz)

5343 MHz Peak Power (100 sample sweeps)

Close Window (::) Maix Lewvel s346.87 -17.17 =i @] |

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 11 of 69



‘?E]hott EMC Test Data

Client: Microwave Data Systems Job Number: J59373

T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Run #2: Peak Excursion Measurement

Plots Showing Peak Excursion

Sampled (Plot 00 and Peak (Plak 1) Traces

“ % Ellott
-18.0-1; w#%—*%:‘% :Z:I ’T/: | '

-20.0 —w Settings For plot 0
© CF: 5257.0MHz
g 220 1 SPAN: 20, 0MHz
= RE 1.0MHz
£ -240 WE 3.0MHz

#L Deteckor Sample
6.0 fﬂw- . Atk 10
N RIRHEEE YA Myl RL Offset 0.00

25.0 e o
-y =
i "'lﬁ F M Settings For plok 1
-30.0 CF: 5257, 0MHz
] SPAMN:20,0MHz
SSe0- Ty 1 I I I I I I I I [ RE 1.0MHz
5252 5253 5254 5255 S5Eb6 525F SE5E 5259 BEel0 526l 5262 VB 3.0MHz
Frequency (MHzZ) Detector POS
AEE 10
Peak. Excursion (Plak 1 - Plak ) EL Offset 0.00
15.0-
Peak PSD (Plak 0)
14.0 -24.9¢  dBmyl.0MHz
13.0 Peak PSD (Flok 13
12.0 -15.1%  dBm/1.0MHz
o 11.0 Mazxirmurm Peak
E! Excursion (dE)
EL 18.0- ‘l‘ 10,85
9.0- T
5.0- — ]
L
L
S'D _I 1 1 1 1 1 1 1 1 1 1 1 1
5252 5253 5254 5255 SEL6 5257 D258 5259 5260 5261 5262
Frequency (MHz)

Peak Excursion Measurement 5257 MHz
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‘?E]hott EMC Test Data

Client: Microwave Data Systems Job Number: J59373

T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces

140 % Elliott
-16.0 K I
LH WUL,GI Flot 0 [
-18.0 1 -
{J WU ! | Plat 1 |
-20.0 iF L B Settings For plok O
z -22.0 CF: 5257, 0MHz
= SPAMN: 20,0MHz
E_ -24.0 RE 1.0MHz
= x VB 3.0MHz
-26.0 ﬂﬂ_%!"m-ﬂﬁ Detector Sample
L ALt 10
-28.0 "HW"M?,}W. RL OFfset 0,00
-30.0 i i
Settings For plok 1
-32.0 - CF: 5257.0MHz
SPAMN:20,0MHz
-34'D_| | | | | | | | | | | | | RE I.DMHE
5251 5253 5254 5255 5256 5257 5258 5259 S2e0 5261 5263 YE 3.0MHz
Frequency (MHzZ) Detector POS
Atk 10
Peak Excursion (Plak 1 - Plok 0} RL Offset 0,00
15.0-
Peak PSD (Plak 0)
14.0 -25.11 dBmj1.0MHz
13.0 Peak PSD (Plok 1)
12.0 -15.7¢  dBm/1.0MHz
o 11.0 i Maximum Peak,
E Excursion (dE)
EL 10.0 Il 10,67
9.0 e
a.0 u
7.0-
|
S'D _I 1 1 1 1 1 1 1 1 1 1 1 1
5251 5253 5254 5255 S2b6 5257 L5258 SEE9 S2el 5261 5263

Frequency (MHz)

Peak Excursion Measurement 5280 MHz

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 13 of 69



ZEllott

EMC Test Data

Client: Microwave Data Systems

Job Number: J59373

Model: MDS5800-2

T-Log Number: T59711

Account Manager: Esther Zhu

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401

Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces

-16.0-

-15.0

hi

|
-
[
L1
C

-20.0 -

-22.0

-24.0

Amplitude

-26.0

-28.0

-30.0
J

-32.0

-a4.0-, 1

I I
9272 2274 S27e

Peak. Excursion (Plak 1 - Plak 0%

I I I I I
5278 5280 2282 5284 o286

Frequency (MHz)

% Elliott
Plot o [~
Plot 1 [ | |

Settings For plot 0

CF: 52580.0MHz
SPAMN:S0.0MHz
RE 1.0MHz

VB 3.0MHz
Detector Sample
AEE 10

RL Offset 0,00

Settings For plok 1

CF: 5250.0MHz
SPAN:50.0MHz
RE 1.0MHz
WE 3.0MHz

Detectar POS
Atk 10
RL Offset 0,00

15.0-
Peak P30 (Plok 00
14.0 -26.9C  dBmyl.0MHz
13.0 Peak PSD (Plak 1)
1z.0 -17.87  dBm1.0MHz
o 11.0 Mazxirmurm Peak
3 Excursion (dE)
2 10.0 10,74
I A i
9.0 1 H Wi
ﬂ ! | i \n\
.0 F 1 H
J|
7.0
6.0
500 I 1 I I I I I 11
5272 5274 5276 5275 5280 5282 5284 5286 5285
Frequency (MHz)
Peak Excursion Measurement 5230 MHz
T58711 .xls (-7dBm) UNII RF Port 09-May-05
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ZEllott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class: N/A

Sampled (Plok 0) and Peak (Plok 1) Traces

-12.0-

-14.0

-16.0-

-15.0 F

-20.0

-£2.0

Amplitude

-24.0 FRRYTAFENIACE ]

-26.0

MM"'J"'

-28.0 -1

-30.0

-z2.0-) |

Peak. Excursion (Plak 1 - Plak 0%

Frequency (MHz)

1

I I I I I I I I I I I I
9318 5320 5322 5324 5326 5328 5330 5332 5334 5336 5335 5340 534z

% Elliott
Plot o [~
Plot 1 [ |

Settings For plot 0

CF: 5330.0MHz
SPAMN:S0.0MHz
RE 1.0MHz

VB 3.0MHz
Detector Sample
AEE 10

RL Offset 0,00

Settings For plok 1

CF: 5330.0MHz
SPAM:S0,0MHz
RE 1.0MHz

VB 3.0MHz
Detectar POS

ALk 10
RL Offset 0,00

15.0-
Peak P30 (Plok 00
14.0 -24.78  dBmyl.0MHz
13.0 [f Peak PSD (Plok 13
1z.0 - -12.67  dBm1.0MHz
o 11.0- Mazxirmurm Peak
3 Excursion (dE)
EL 18.0-1 12,65
9.0
.0
7.0
6.0
S'D _I 1 1 1 | | | | | | | | | 11
5315 5320 5322 5324 5326 5325 5330 5332 5334 5336 5335 5340 5542
Frequency (MHz)
Peak Excursion Measurement 5330 MHz
T58711 .xls (-7dBm) UNII RF Port 09-May-05
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ZEllott

EMC Test Data

Client: Microwave Data Systems

Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401 Class:|N/A
Sampled (Plot 0 and Peak (Plok 1) Traces
#Elliott
-14.0 .
6.0 Flak 0 P
Plat 1 P
-15.0
Settings For plok 0
-20.0 d .
LY CF: 5343.0MHz
2 2.0 SPAN:20,0MHz
=1 RE 1.0MHz
£-24.0 WH YE 3.0MHz
R Detector Sample
-26.0 #ﬂﬂ#!l‘!*‘ W P
o M At 10
-23.0 RL OFfset 0,00
fl’
-30.0 Settings For plak 1
-32.0 .!.r CF: 5343.0MHz
SPAN: 20, 0MHz
-34.0 - 1 1 1 1 1 1 1 1 1 1 1 1 RE 1.0MHz
5337 5339 5340 5341 5342 5343 5344 5345 5346 5347 5349 VB 3.0MHz
Frequency (MHz) Detector POS
AkE 10
Peak Excursion (Plat 1 - Plot 0} RL OFfset 0,00
15.0-
Peak PSD (Plok 0)
14.0
-Z4.1¢  dBmj1.0MHz
13.0 3 Peak PSO (Plat 1)
12.0 -13.00  dBmy1.0MHz
o 11.0 Mairnum Peak,
E Excursion (dE)
‘g 18- i i T 12,78
* an
g.0
7.0
6.0
5.0 _I 1 1 1 | | | | 1 | | | |
5337 5339 5340 5341 5342 5343 5344 5345 5346 5347 5349
Frequency (MHz)
Peak Excursion Measurement 5343 Mhz
T58711 .xls (-7dBm) UNII RF Port 09-May-05
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%Elliott

EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted

amplitude exceeded -74.6dBm.

The antenna gain of the radios integral antenna is 37.6dBi. The EIRP limit is -27dBm/MHz for all out of band signals that do not
fall in restricted bands. A limit of -64.6 dBm was, therefore, used for signals not in restricted bands and close to the intentional
band with the assumption that the antenna gain was equal to 37.6 within 100 MHz of the upper and lower band edges. For
signals removed from the band edge by more than 100MHz, radiated measurements were made (refer to run #6) if the signal

Channel | Frequency (MHz)

Notes

Graph reference #s

5257
5270
5280
5330
5343

400

401

All out of band signals in any 1MHz bandwidth must be >
64.6dBm/MHz

402

403

404

Note 1:  |Signal is in a restricted band.

Note 2: field strength measurements required.

Signal is not in restricted band. Limit is -27dBm eirp. As the signal strength is significantly lower than -27dBm no

Note 3: field strength measurements were made (refer to run #6)

Signal is not in restricted band. Limit is -27dBm eirp. Although the signal strength is significantly lower than -27dBm

Note 4. |All spurious signals in this frequency band measured during digital device radiated emissions test.

T58711.xls (-7dBm) UNII RF Port 09-May-05
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ZEllott

EMC Test Data

Model: MDS5800-2

CIient:Microwave Data Systems Job Number:
T-Log Number:

J59373
T59711

Contact: Dennis McCarthy

Account Manager:

Esther Zhu

Spec: FCC 15.247 / 15.401

N/A

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Plot# 400
®ATTEM B4B MER =1Z. 33dBm
FL —18_ AdBm 1B B E ZEGH=z
L]
DISHLAY | LI
E4|5 dEm
O
N R R, e o
START 32@rMH=z STOF ZO. BBGHz
=Bk 1. 8BMHz Bl 1. BMHz SWF 408 m=
#ATTEM Bd4EB VAUG 1 BB MKR —-75. 734Bm
FL —-11_ 4dBm 1B8d B~ ZE. S3AGH=z
o :
. . '#”“duqﬂ#
e, e e B
meq#*“J

START 28. BBGH=z STOP 40, BBGH=z
®REM 1. BMHz ®UBW 1. BMHz SWF 48@ms
T58711.xls (-7dBm) UNII RF Port 09-May-05
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L]
@ Elliott EMC Test Data
Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
Plot# 401
®ATTEM BdH MKRE —14. 67dEm
RL —18 GdEBEm iBd B~ E. ZEGHzZ
o 4
i e
e i e i) Frrsse
START 30 MH= STOP 28. BBGH=z
®=RBI 1. 8FMHz ®=URI 1. 8BMHz SHF 488 m=
®=ATTEN BdB UAVG 1B8  MKR -75. 73dBm
RL —11. <dEm 1Bd B~ 2E. S3GHz
o 4
e d o]
e i —]
START 20. BBGHz STOP 48, BBGH=z
=FBlL 1. 8FMHz =B 1 . 8MHz SHF 408 m=s

T58711.xls

(-7dBm) UNII RF Port
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‘?E]hott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Plot# 402
®ATTEM BdB MEKR =13. 33dBm
FL —18 @dBm 1Bcd Bs . 2EBGH=z
D
. Hﬁﬂﬂhpﬁwﬁﬂhﬂﬁﬂﬂ = Bl
START 3@MHz STOF Z@. BBGHz
®=RBI 1. 8BMHz ®URL 1. 8MHz SHF 48@m=
#ATTEM BdB UAUG 1 B8 MER -75. S@dBm
FL —18 @AdBm 1Be B 2E. 43GH=z
D

o] ——-_J—.F‘“‘&ﬂ
o et e t

START 28. BBGHz STOP 40, BBGH=
=RBI 1. BFHz =UHK 1. 8FMHz SHF 488 ms

T58711.xls (-7dBm) UNII RF Port 09-May-05 Page 20 of 69



ZEllott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number:
T-Log Number:

J59373
T59711

Account Manager:

Esther Zhu

Spec: FCC 15.247 / 15.401

Class: N/A

®=ATTEM BdB
FL -18_ AdEBm

Plot# 403

MEE =14, L7dBm

1Bd B~ . 32GH=

=

START 2@MHz
®#RBM 1. BMHz

®ERTTEM B4dEB
FL —18._ @dEBEm

STOF Z2d. BBGHz
®URM 1. BMHz SHF 4828 m=

MER —-75. S8dEBm
5. 43GHz

®#RBM 1. BHMHz

START 2a@. BBGHz

STOP <49, BBGHz
®UHM 1. BMHz SHMF 408m=

T58711.xls

(-7dBm) UNII RF Port 09-May-05
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L]
@ Elliott EMC Test Data
CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
| Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Plot# 404
®*ATTEH BdH MKR -1 Z. @8dEm
FL -18 @AdEm 1B B E.232GHz
o !
g A R T o
i | P il
START 3J@MHz STOP 20. BBGHz
®RBL 1. 8FHz ®#UBN 1. BMHz SEHF 48@m=
®*ATTEH BdH WAUG LBB  MEKR -75. T3dBm
FL -11_ 4dEm 1Bd B~ 2E. 5AGH=
o |
- _...e-"":"‘"'—'-""“
IHh.h-an-l-i"-"‘l
START 2@. BAGHz STOP 4@ BBGHz
®=RBLM 1. 8FHz ®UEN 1. 8FHz SHF 48@ms

T58711.xls
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

FCC Part 15 Subpart E Tests

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 6/29/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration

\When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators and cables used.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 48 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
1 Output Power 15.407(a) (1), (2) Pass 6.8 dBm
1 Power Spectral Density (PSD)|  15.407(a) (1), (2) Pass -6dBm/MHz
1 26dB Bandwidth 15.407 Pass > 26 MHz
1 20 dB Bandwidth RSS 210 Pass > 20 MHz

Peak to average

2 Peak Excursion Envelope 15.407(a) (6) Pass excursion < 13dB

Antenna Conducted - Out of All emissions below the

3 Band Spurious 15.407(0) Pass 27dBm/MHz limit

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

Run #1: Bandwidth, Output Power and Power Spectral Density

Antenna Gain: 23 dBi
: Output Power Power PSD (FCC - note 3) | PSD (RSS210 - note 4)
Frequency| Bandwidth (note 1) MHz (note 2) dBm (Watts) dBm/MHz dBm/MHz
(MHz) 20dB | 26dB 99% | Measured| Limit Measured|  Limit Avg | Peak
5270 26.0 | 25.7 26.0 6.2 7.0 0.00417 -6.2 -6.0 -7.9
5330 260 | 25.8 26.0 6.8 7.0 0.00481 -6.7 -6.0 -7.3
5257 11.9 11.9 12.0 3.3 7.0 0.00214 -6.2 -6.0 -7.5
5270 11.9 11.8 12.0 2.7 7.0 0.00188 -6.6 -6.0 -8.1
5280 11.9 11.9 12.0 1.8 7.0 0.00151 -7.2 -6.0 -9.0
5330 12.9 12.8 13.0 4.0 7.0 0.00251 -6.0 -6.0 -7.1
5343 120 | 118 12.0 3.3 7.0 0.00211 -6.3 -6.0 -7.5

Note 1|Bandwidth measured using RBW = 300kHz.
Output power measured using a spectrum analyzer with:

RBW=1MHz, VBW=3MHz, sample detector, power averaging on and power integration over 13 MHz
Measurement of peak power spectral density was made using RBW = 1IMHz, VBW = 3MHz. The value is taken from
the peak excursion plots.

Measurement of peak power spectral density was made using RBW = 1MHz, VBW = 3MHz. The average value is
Note 4|the peak output power divided by the 99% bandwidth. For RSS-210 the measured value must not exceed the
average value by more than 6dB without reducing the limit for output power.

Note 2

Note 3

T58711.xls (+7dBm) UNII RF Port 29-Jun-05 Page 24 of 69



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
. Ot -5.0- :
Spectrurn Analyzer Settings
-10.0-
ZF: 5270,0MMHz
SPAM:E0,0MHz -15.0-
RE 1.0MHz
WEB 2.0MHz -20.0-
Detector Sample _
&bt 20 -25.0
RL oHset 0,00 _ —
Swieep Time 50.0ms 0.0
Feef Lyl 10,00CEM E as.0-
P avig: 100 sweeps o
Amp corr: 0.0dE -40,0 -
Ein size: §3kHz
Highest PS5O -45.0-
-6,23 dBErn/f1.0MHz -50.0-
99% Bandwidth 0G0 -
26,00 MHz 60.0-
Powger Cover Span -65.0 - | i | | | |
4172 5245.0 5250.0 5260.0 5270.0 5280.0 5290.0 5295,0
£.20 dBm Frequency (MHz)

5270 MHz Power Qukbput {30MHz Bandwidth)

“Elliott 5.0~ .

5|:u=_:ctrum Analyzer Settings
-10.0-
ZF: 5330,0MHz
SPAM:E0,0MHz -15.0-
RE 1.0MHz
WE 3.0MHz -20.0-
Detector Sample _
Atk 20 -25.0
RL Offset 0,00 _ -
Swieep Time 50.0ms 0.0
Fef Lul: 10.000EM E a5.n-
Pugr awg: 100 sweeps -
Arp corr: 0.0dE -40,0 -
Ein size: §3kHz
Highest P50 -45.0-
-6.69 dBm,1.0MHz -50.0-
9994 Bandwidth -B5.0 -
26,00 MHz S&0.0-
Power Crirer Span 65,0 : : : | | '
4808y 5305.0 5310.0 5320.0 5330.0 5340.0 5350.0 5355.0
682 dBm Frequency (MHz)

5330 MHz Power Qukpuk (30MHz Bandwidth)
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247/ 15.401 Class: NIA
’ -5.0- T
Spectrurn Analyzer Settings
-10.0-
iZF: 5257 .0MHz
SPAN:50.0MHz 50—
RE 1.0MHz
WE 2.0MHz _20.0-
Deatector Sarmple
Ak 20 75,0 —
RL Offset 0,00
Sweep Tirme 50.0ms -E0.0 -
Feef Lvl:20,.000EM E
Puor avg: 100 sweeps = _35.0-
Amp corr: 0.0dE
Bin size: §3kHz -40.0—
Highest PSD
-6.2z dEmj1.0MHz -45.0-
9% Bandwidth -50.0-
1z.00 MHz =5.0-
Powger Oowver Span -60.0 - | | | ! -
2043 5232.0 5240.0 5250.0 5260.0 5270.0 52582.0
331 dem Frequency (MHz)

5257 MHz (Power Oukpuk)

“=Elhott 5.0~ .

5péctrum Analyzer Settings
-10.0-
ZF: B270.0MHz
SPAM:50.0MHz 5.0~
RE 1.00MHz
VB Z.0MHz -20.0-
Detector Sample
Atk 20 -25.0-
RL <ff=et 0,00
Sweeep Tirne 50.0ms -30,0-
Ref Lwl: 20,00DEM E
Puwar awg: 100 sweeps = _35.0-
Amp carr: 0,0dE
Bin size: 83kHz -40.0-
Highest PSD
-6.64 dBm/1.0MHz “H=0-
99%% Bandwidth -30.0 -
12.00 MHz 'SS.D_
Poweer Crwver Span -60.0 - | | I | | :
1877 m 5245,0 5250.0 S5z260.0 5270.0 52580.0 5290,0 5295.0
274 dem Frequency (MHZ)

5270 MHz (Power CQukput)
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%Elliott

EMC Test Data

Client: Microwave Data Systems

Model: MDS5800-2

Contact: Dennis McCarthy

Job Number:
T-Log Number:

J59373
T59711

Account Manager:

Esther Zhu

Spec: FCC 15.247 / 15.401 Class: N/A
’ -5.0-
Spectrurn Snalyzer Settings
-10.0-
ZF: B280,0MHz
SPAN:50.0MHz 50—
RE 1.0MHz
YWBE 2.0MHz _20.0-
Deatector Sarmple
Atk 20 75,0 —
RL Offset 0,00
Sweep Time S0.0ms 30,0 -
Feef Lvl:20,.000EM E
P avig: 100 sweeps = 35.0-
Amp corr: 0.0dE
Eir size: 83kHz -40,0 -
Highest PSD
765 dBm/1.0MHz ~4=0-
9% Bandwidth -50.0-
1z2.00 MHz 'SS.D_
Power Cwer Span -60.0 - ! | ! ! ! :
1513 iy 5255.0 5260.0 5270.0 5280.0 5290.0 5300.0 5305.0
180 4B Frequency (MHz)
5280 MHz (Power COukpuk)
? Elhott -5.0- :
Spectrun Analyzer Settings
-10.0-
ZF: 5230.0MHz
SPAM:50.0MHz 5.0~
RE 1.00MHz
WE 3.0MHz 00—
Detector Sample
Atk 20 -25.0-
RL <ff=et 0,00
Sweeep Time 50.0ms -=0.0-
Ref Lwl:20,00DEM E
Puwar awg: 100 sweeps = _35.0-
Arnp corr: 0,0dE
Bin size: 83kHz -40.0-
Highest PSD
-6.04 dBm/1.0MHz ~45.0-
999 Bandwidth -50.0-
12.00 MHz 'SS.D_
Power Ower Span -60.0 - | | | | | :
2514y 5305.0 5310.0 5320.0 5330.0 5340.0 5350.0 5355.0
400 4B Frequency (MHz)
5330 MHz (Power Qukpub)
T58711.xls (+7dBm) UNIl RF Port 29-Jun-05
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

~Elhott 5.0~ -
Spectrun Anakyzer Settings 10.0-
ZF: 5343 .0MHz I
SPAN:S0.0MHz -15.0-
RE 1.0MH:z i} _
WE 2.0MHz 0.0
Datactor Sarnple -25.0-
Atk 20
RL Cffset 0.00 -30.0-
Sweeep Tirne 50.0ms _ _
Reef Lvl: 10.000EM E 5.0
Puwsr awg: 100 sweeps = -40.0-
Arnp corr: 0,0dE
Bin size: 83kHz -45.0-
Highest P50 -50.0-
6,33 dBrn/fL.OMHz E5.0-
99% Bandwidth -60.0-
1z.00 MH
: -£5.0-
Poveer Cwer Span -70.0-, . . . . .
2415 5318.0 5330.0 5340.0 5350.0 5360.0 5365.0
325 4B Frequency (MHz)
5343 MHz (Power Qukput)
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ZEllott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class: N/A

Run #2: Peak Excursion Measurement

Sampled (Plok 00 and Peak (Plok 13 Traces

G.0-

4.0

2.0-

0.a

-2.0

-4.0

Amplitude

6.0

-G.0 Y

-1|:|.|:|—||i|

T

RS

-12.0

ul

-14.0

-16.0- 1 I
5258 5263 L2643

1
SEFS

Frequency (MHz)

Peak, Excursion (Plat 1 - Plok )

I
5275

I
5283

15.0-

14.0

12.0

10.0-

Ay

g.0

o
=

*
]

Armnplitude

[\J
=

0.0

-2.0

-4.0
5.0

Frequency (MHz)

I I I 1 I i i [ i i I 1 1
2258 5260 52262 5264 5266 5265 5270 5272 SEV4 SE2Vo SEVS 5E80 5252 5254

Peak Excursion Measurement 5270 MHz (30MHz BWwW)

Z Elliott

P
o
Settings For plok O

ZF: 5270,0MHz
SPAMN:S0,0MHz

RE 1.0MHz

YEB 3.0MHz
Detector Sample
Atk 20

RL OFffset 0,00
Sweep Time S0.0ms
Ref Lwli10,00DEM
Pwir avg: 100 sweeps
amp corr: 0,006

Plok 0
Plat 1

Settings For plot 1

CF: 5270,.0MHz
SPAMN:S0,0MHz

RE 1.0MHz

VB 3.0MHz
Dekectar POS

ALk 20

RL OFfset 0,00
Sweep Time 50,0ms
Ref Lvl: 10,00DEM
amp corr: 0.0dE
Max Hold 20 sweeps

Peak PSD (Plok 0)
-6.2 dBm/1.0MHz

Peak PSD (Plok 1)
5.5 dBrm/1.0MHz

Maxirmumn Peak.
Excursion (dE)

12.72
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‘?E]hott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Sampled (Plok 0 and Peak (Plot 1) Traces
6.0- M4
% Elliott

4.0 i
Flok 0 P
2.0
Plak 1 P
0.0 i Settings For plat 0
o -&.0- CF: 5330.0MHz
E SPAMN:S0,0MHz
= 4.0 RE 1.0MHz
E WE 3.0MHz
-6.0 f"u Deteckor Sample
Y PN Ay o LT Atk 20
-8.0 "h B RL OFfset 0,00
5 Sweep Time 50,0ms
-10.0 1[ Rref Lyl 10.000DEM
Pwr avg: 100 sweeps
-12.0- Amp core: 0.0dE
-14.0- . i | | . Settings For plok 1
5317 5322 5327 5332 5337 5342 CF: 5330.0MHz
Frequency (MHz) SPAN:S0.0MHz
Peak Excursion (Plak 1 - Plak 0) RE 1.0MHz
15.0- VE 3.0MHz
14.0 Detectar POS
ALk 20
12.0- - RL Offset 0,00
IJ" Sweep Time 50,0ms
10.0- l*r' i L Jil ReF Lyl:10,00DBM
amp corr: 0,046
a0 Max Hold 20 sweeps
L1k}
E 6.0 Peak PSD (Plok 0)
EL 4.0 5.7 dEmf1.0MHz
20 Peak P30 (Plok 1)
4.8 dBm/1.0MHz
0.0
2.0 Maximum Peak
Excursion (dE)
-4.0 12.50
-3.0- I I I I I I
5317 5320 5325 5330 5335 5340 5343

Frequency (MHz)

Peak Excursion Measurement 5330 MHz (30MHz B
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ZEllott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class: N/A

Sampled (Plok 0 and Peak (Plot 1) Traces

50 % Elliott
4.0 - N 10
' B
2 0 -Liad Y ‘ﬁ‘m"‘h""'\ Flot 0 P
' f" ANV ] [ M ¥ v ”ﬂi Plot 1 [
M
0.0-f H\l Setkings For plak 0
o 2.0 iCF: 5257 .0MHz
E SPAN:50.0MHz
5 40 RE 1.0MHz
E WE 3.0MHz
-5.0 LA Detector Sarmple
5.0 i A N gftoglg t0.00
. w J.F-i Py st L,
\ﬁ*'ﬁw M Sweep Time 50,0ms
-10.0 Reef Lvl: 20, 000EM
H Pwr avg: 100 sweeps
-12.0 1 Amp core: 0.0dE
-14.0- 1 ] ] ] ] 1 ] 1 I I 1 Settings For plot 1
5251 5252 5253 52b4 5255 5256 5257 5255 5259 SZal 5261 5262 CF: 5257 0MHz
Frequency (MHz) SPAN:S0.0MHz
Peak Excursion (Plat 1 - Plok 03 EBE 31 3:::2
15.0- LRz
14.0 Detectar POS
ALk 30
12.0 RL 2Fffset 0,00
Puld ww e Sweep Time 50,0ms
oo AN M A T
a.0 Max Hold 20 sweeps
L1k}
3 6.0 Peak PSD (Plok 0%
EL 4.0 6.2 dBmy1.0MHz
50 Peak P30 (Plok 1)
5.2 dBm/1.0MHz
0.0
20 Mazxirun Peak,
Excursion (dE)
4.0 11.92
_S'D _I 1 1 1 1 1 1 1 1 1 1 1 1
5251 5253 5254 5255 SEhe 5257 5258 5259 5260 5261 5263
Frequency (MHz)
Peak Excursion Measurement 5257 MHz
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‘?E]hott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Sampled (Plok 0 and Peak (Plot 1) Traces
6.0- M4
% Elliott
4.0 i o
i
s o- LM b‘u‘! Flok 0 P
LML A Plat 1 P
J AN LA
0.0 '.l' " Setkings For plak 0
o 2.0 iCF: 5270.0MHz
E SPAN:50.0MHz
2 40 RE 1.0MHz
E WE 3.0MHz
-6.0 mn Detectar Sample
Selibctaaun Att 30
B0y T A A RL Offset 0,00
[ I.‘I"‘l"'--'w. L L Sweep Time 50,0ms
-10.0-1F \ N7 Reef Lvl: 20, 000EM
b P avg: 100 sweeps
-1z.0 '-1 Amp corr: 0.0dE
-14.0- I 1 I I I ] 1 ] ] ] |L 1 Settings For plot 1
5264 5265 5266 D267 D265 5269 D270 S2T1 SETF2 D273 L2274 SEVS 5276
CF: 5270.0MHz
Frequency (MHz) SPAN:50,0MHz
Peak Excorsion (Plak 1 - Plak 0) EBE 31 3:::2
- . z
133 Deteckor POS
' ALk 30
12.0 lﬂ RL 2Fffset 0,00
A Sweep Time 50,0ms
10.0 —ﬁﬂ. wﬂ“y!‘—'h‘” H"‘#,.ﬁl -ﬂﬁF.JF . ,,,JV LA ‘#r Ref Lvl:20,000EM
amp corr: 0,046
a.0 Max Hold 20 sweeps
L1k}
3 6.0 Peak PSD (Plok 0%
E 4.0 6.6 dBmy1.0MHz
50 Peak PSD (Plok 1)
4.5 dBm/1.0MHz
0.0
20 Mazxirun Peak,
Excursion (dE)
4.0 12.15
-3.0- 1 ] 1 I I 1 I 1 I

I I I
2264 S2a6 5267 SZa8 5269 5270 S2F1 SEVE 5473 5274 2276

Frequency (MHz)

Peak. Excursion Measurement 5270 MHz
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ZEllott

EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
| Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Sampled (Plok 0% and Peak (Plot 1) Traces
o % Elliott
2.0 ol 0
' .r'ﬁ’ A M VT i " Plotn [
\ LA JIEM
0.0 Kyl Plok 1 |~
-2.0 M " Settings For plok O
¥ CF: 5280,0MHz
5 40 SPAM:50.0MHz
a RE 1.0MHz
£ &0 VB 3,0MHz
Deteckor Sample
-5.0 = AkE 30
7 N
,u" 15 '\Hﬁ_.\J‘\.ﬂ,r'\ﬂ'Mkhxam‘_ﬁr A RL OFffset 0,00
-10.0 = Sweep Time 50.0ms
i -..--'?"'*'Jl""-’\,.fp,q, ReF Lyl:20, 00DEM
1z7.0 L__ Pwar avg: 100 sweeps
' i &mp carr: 0,0d6
e
-14.0-, i H i i H i i i i i | Settings For plat 1
5275 5276 SEFF DEVE SETFA 5280 5281 5282 5253 5284 52585 SEE6 CF: 5280, 0MHz
Frequency (MHz) SPAN:50.0MHz

Peak Excursion (Plat 1 - Plok O} RE 1.0MHz
i5.0- VB 3.0MHz
14.0 Detectar POS
Akt S0
12.0 RL OFfset 0,00
' Sweep Time 50.0ms
1n.u—¥ﬂ||f5."”" A AaA ..,*'1-'”“ Sk “‘“J \ "").Jwi'_'- Ref Lvl:20.000BM
Amp core: 0.0dE
&.0 Mazx Hold 20 sweeps
1)
E 6.0 Peak PSD (Plok 0)
EL 4.0 -7 dErnf1.0MHz
T
210 Peak P50 (Plot 1)
3.2 dBm/1.0MHz
0.0
-2.0 Maximum Peak
Excursion (dE)
4.0 12,31
-S'D _I 1 1 1 1 1 1 1 1 1 1 1 1
5275 5276 5277 SEVS DEV9 5280 5251 5282 5283 5284 5285
Frequency (MHz)
Peak Excursion Measurement 5280 MHz
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ZEllott

EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
| Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Sampled (Plok 0% and Peak (Plot 1) Traces

G.0-

4.0

Rere

"L(i"'.ﬂ

'*‘r""'\

2.0 4

Amplitude

\h\.}w Fn

AL~ p'ﬂ"‘\ h

-10.0

-12.D—n

Peak Excursion (Plat 1 - Plok 0)

Frequency (MHz)

I I I 1 1 I I I I I I 1
9324 5325 5326 S3EV 5328 5329 5330 5331 5332 5333 5334 5335 5336

15.0-

14.0

12.0

ID'D_ﬂ'

Wh

X
-

L

a.0

6.0

Amplitude

4.0

2.0

0.0

-2.0

-4.0
-=.0- 1

1
5324 5325 5326 5327 5328 5329 5330 5331 5332 5333 5334 5335 5336
Frequency (MHz)

Peak Excursion Measurement 5330 MHz

% FElliott

P
™
Settings For plok O

CF: 5330,0MHz
SPA&M:50.0MHz

RE 1.0MH=z

VB 3.0MH=
Deteckor Sample
Ak 30

RL OFffset 0,00
Sweep Time S0.0ms
Ref Lvl:20,0008M
Pwar avg: 100 sweeps
amp corr: 0,006

Flat 0O
Plok 1

Settings For plok 1

CF: 5330.0MHz
SPAMN:S0,0MHz

RE 1.0MHz

VB 3.0MHz
Detectar POS

Atk 30

RL OFfset 0,00
Sweep Time 50,0ms
Ref Lvl:20.0008BM
Amp core: 0.0dE
Mazx Hold 20 sweeps

Peak PSD (Plok 0)

-6.0 dBm/1.0MHz
Peak PSD (Plok 17
4.7 dBm/1.0MHz

Mazximum Peak,
Excursion (dE)

11.45
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‘?E]hott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class:|N/A
Sampled (Plok 0% and Peak (Plot 1) Traces
ST #Elliott
P"Mw.q fll K
N
2.0
1 LVAN \ Flobn [
0.0 'l Plot 1 e,
.IJ Settings For plok O
-2.0
¥ CF: 534.3.0MHz
! SPAMN:S0.0MHz
5 0 RE 1.0MHz
E B 3.0MHz
-&.0 Detector Sample
LA b ALt 20
. ﬂf AL ANWAAL (L RL Cffset 0,00
Rt E HLGRE A Sweep Time S0.0ms
i T wm\‘ Ref Lvl: 10, 00DBM
-10.0 Pwar avg: 100 sweeps
amp corr: 0,006
-12.0- ] ] I 1 1 I I I I I |L I Settings For plat 1
5337 5335 5339 5340 5341 5342 5343 5344 5345 5346 5347 5545 5349 CF: 5343, 0MHz
Frequency (MHz) SPAN:50.0MHz
Peak Excursion (Plat 1 - Plok O} RE 1.0MHz
15.0 - VB 3.0MHz
Detectar POS
14.0
Akt 20
12.0 RL Offset 0,00
#A‘!ﬂ Sweep Time 50,0ms
10.0 __,.,ﬁ_ ,IH,EEHF n.gllh,wm M o, Ref Lvl: 10.000EM
B H \ Amp core: 0.0dE
a.0 Max Hold 20 sweeps
1)
3 G0 Peak PSD (Plat 07
2 40 6.3 dBm1.0MHz
T
>0 Peak PSD (Plok 17
4.0 dBm/1.0MHz
0.0
2.0 Maximum Peak
Excursion (dE)
-0 11.55
-S'D _I 1 1 1 1 1 1 1 1 1 1 1

1
5337 5335 5339 5340 5341 5342 5343 5344 5345 5346 5347 5345 5549
Frequency (MHz)

Peak Excursion Measurement 5343 MHz
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L]
ZElliott EMC Test Data
Client: Microwave Data Systems Job Number: J59373
Model: MDS5800-2 T-Log Number: 759711
' Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
Run #3: Out Of Band Spurious Emissions - Antenna Conducted
The antenna gain of the radios integral antenna is 23dBi. The EIRP limit is -27dBm/MHz for all out of band signals that do not fall
in restricted bands. A limit of -50 dBm was, therefore, used for signals not in restricted bands and close to the intentional band
with the assumption that the antenna gain was equal to 23 within 100 MHz of the upper and lower band edges. For signals
removed from the band edge by more than 100MHz, radiated measurements were made if the signal amplitude exceeded -
57dBm.
Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)
30 - 40,000 MHz (5270 MHz, 30 MHz By
0.0-
-10.0-
z -20.0-
=
9.3 -30.0-
o -40.0-
=)
=
= 500
=
T 60,0 M
L ] A bbb ot B AL St s o A by
-80.0-, toor o ' ' tooron ' ' toor o ' ' |
0.0 100.0 1000.0 10000.0 40000,
Frequency (MHz)
30 - 40,000 MHz (S257 MHz)
0.0-
-10.0-
-20.0-
z
& -30.0-
E -40,0 -
S =500
b=
. _MMWMAM
-70.0-
-g0.0-) toor o ' ' toor o ' ' L N | ' ' |
30.0 100.0 1000.0 10000.0 40000,
Frequency (MHz)
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711

Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
30 - 40,000 MHz (5283 MHz)
n.0-
-10.0-
-20.0-
=
& -30.0-
1k}
5 -40.0-
2 50,0
=
-60.0- n I,ﬁq r\“
-70.0-
-El:lll:l_l 1 1 IIII| 1 1 1 1 IIII| 1 1 1 1 1 III| 1 1 |
30.0 100.0 1000.0 10000.0 40000,
Frequency (MHz)
30 - 40,000 MHz (5343 MHz)
n.0-
-10.0-
— -20.0-
=
=
= 30.0-
1k}
i
= -40.0-
L
=
< 5000
-EDlD_MMMWWM
70,0 =TT Dl Ak i ol | I S e L R T
30.0 100.0 1000.0 10000.0 40000,
Frequency (MHz)
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ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
30 - 40,000 MHz (5330 MHz, 30 MHz B'W)
0.0-
-10.0-
z -20.0-
=
5'.3 -30.0-
o -40.0-
-
o
= 50,0
=
< a0.0- . ,M ro‘"
70,0 s g g o Aoyt o ainri et
_ED'D_I L L | ! ! L L | ! ! L L L | ' ' 1
30.0 100.0 1000,0 10000,0 40000,
Frequency (MHz)

Note 1.  |Signalis in a restricted band.
Note 2- Signal is not in restricted band. Limit is -27dBm eirp. As the signal strength is significantly lower than -27dBm no
" |field strength measurements required.

Signal is not in restricted band. Limit is -27dBm eirp. Although the signal strength is significantly lower than -27dBm
Note 3: .

field strength measurements were made (refer to run #6)
Note 4. |All spurious signals in this frequency band measured during digital device radiated emissions test.
Note 5;  |Signal is within 10MHz of the 5.725 or 5.825 Band edge. Limitis -17dBm EIRP
T58711.xls (+7dBm) UNII RF Port 29-Jun-05
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

Radiated Emissions - Internal Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 6/29/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote
support equipment was located approximately 30 meters from the EUT with all I/O routed overhead.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 48 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
RE, 30 - 40,000 MHz - FCC Part 15.209 / 59.1dBuV/m (900.5
la-c : . Pass |uV/m) @ 10515.21 MHz
Spurious Emissions 15.247( ¢) (-14.90B)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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"
7 Elliott EMC Test Data
Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Run #la: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5257 MHz
7dBm
H V
Fundamental emission level @ 3m in 1IMHz RBW:| 112.72 88.9 [Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in IMHz RBW:| 102.1 77.8  |Average Measurement (RB=1MHz, VB=10Hz)
Delta Marker - Peak 69.17 dB
Delta Marker - Average 68.5 dB
Calculated Band-Edge Measurement: 43.55 dBuV/m Peak
Calculated Band-Edge Measurement: 33.6 dBuV/m Average
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
5150.000 43.6 74.0 -30.5 Pk 0 1.2|Note 2
5150.000 33.6 54.0 -20.4 Avg 0 1.2|Note 2
ATTEH ZB4E atR B9, L7dB By 3. B te 10 B 105 A
Fi 1@ @dEn 1@d B LBIS . 3piH= - =
| N
aFER ] |
1 o s el [ 1| i3
I FE &6
(1 -
LN / \
= A, | I | ! J'f I‘.I"\.
CEMTER B, 16@8GHz SPAN B3 . @MHz TART 5 ATE4Grz T i v 2 ARIAGHE
FBl 1 @2HHz VJEM L. BHHz SHF S0, Bng FEHM | . @HHz EUBH LEaHz SHF T2 HBsac
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ZElliott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

T-

Job Number: J59373
Log Number; T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401 Class: N/A

Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters

10513.97| 37.8 \ 54.0 -16.2 AVG 187 1.0

10513.97| 515 \ 74.0 -22.5 PK 187 1.0

15769.59 | 34.4 \ 54.0 -19.6 AVG 29 1.0

15769.59 | 45.6 \ 74.0 -28.5 PK 29 1.0

10515.21| 38.0 H 54.0 -16.0 AVG 9 1.0

10515.21] 59.1 H 74.0 -14.9 PK 9 1.0

15772.50 | 34.6 H 54.0 -19.4 AVG 224 1.0

1577250 | 45.8 H 74.0 -28.2 PK 224 1.0

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
27dBm/MHz (~68dBuV/m).

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement.

Run #1b: Radiated Spurious Emissions, 1000 - 40000 MHz. Center Channel @ 5283 MHz

7dBm
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters

10567.36 | 37.3 H 54.0 -16.7 AVG 219 1.0

10567.36 | 49.1 H 74.0 -24.9 PK 219 1.0

15824.34| 34.8 H 54.0 -19.2 AVG 51 16

15824.34| 46.6 H 74.0 -27.4 PK 51 1.6

15849.33| 345 \ 54.0 -19.5 AVG 76 1.0

15849.33| 46.1 \ 74.0 -27.9 PK 76 1.0

10565.10 | 37.2 \ 54.0 -16.8 AVG 0 1.0

10565.10 | 48.7 \ 74.0 -25.3 PK 0 1.0

_ |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Note 1 |57 4BmiMHz (~68dBuVim).
T58711.xls Int Ant UNII RE 29-Jun-05
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ZElliott

EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Run #1c: Radiated Spurious Emissions, 1000 - 40000 MHz. High Channel @ 5343 MHz
7dBm
H V
Fundamental emission level @ 3m in IMHz RBW:| 118 Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in 1IMHz RBW:| 106 Average Measurement (RB=1MHz, VB=10Hz)
Delta Marker - Peak 62 dB
Delta Marker - Average 62 dB
Calculated Band-Edge Measurement: 56 dBuV/m Peak
Calculated Band-Edge Measurement: 44 dBuV/im __ |Average
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
5350.000 56.0 74.0 -18.0 Pk 0 1.1|Note 2
5350.000 44.0 54.0 -10.0 Avg 0 1.1|Note 2
ATTEN 38dE afR dl. i7dE ATTEN 38dE aMfER Z0. SddB
RL_20_BdBn 1@gBs -1l ETFH= PL Z2. SudEw ARdE BHE
: - | fnd
1 l, ~
| :IJH:.r BT n|1IM‘H\'. | I1'-
41 |7 g | || 1
.' | | - | |
P \ "u'"""‘"“-“-s..ﬁ
L
FEHTEE T N ki EPRr GO SOHHT CEMNTER & JISS0AGHz PR ZI BIHHE
Eirbei 180 el 1 AR Bt 5 fina ¥HHW [dkHz ¥l I HMH= S FE S5aS D
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%Elliott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

T-

Job Number: J59373
Log Number; T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401 Class: N/A

Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters

10685.25| 38.2 \ 54.0 -15.8 AVG 0 1.0

10685.25| 49.7 \ 74.0 -24.3 PK 0 1.0

15968.63 | 36.9 \ 54.0 -17.1 AVG 86 1.0

15968.63 | 48.2 \ 74.0 -25.8 PK 86 1.0

10684.95| 38.4 H 54.0 -15.7 AVG 115 1.0

10684.95| 50.1 H 74.0 -23.9 PK 115 1.0

15968.01| 37.1 H 54.0 -16.9 AVG 48 1.0

15968.01 | 48.6 H 74.0 -25.4 PK 48 1.0

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Note 1 |7 4BmiMHz (~68dBuVIm).

Note 2: Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
%€ % |delta marker measurement.
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

Radiated Emissions

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 5/11/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #3 EUT Voltage: -48Vdc

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote
support equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the
groundplane or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 18°C
Rel. Humidity: 56 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
66.2dB V/m
la-c REé 1333% ‘é?nolgglgﬂnzz ~ |FCCPart15.209/ 15E| Pass (2041.7uV/im) @
P 5250.0MHz (-2.1dB)

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Run #la: Radiated Spurious Emissions, 1000 - 40000 MHz. Low Channel @ 5257 MHz

H \
Fundamental emission level @ 3m in 1MHz RBW:| 106.71 84.88  |Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in IMHz RBW:| 96.31 745  |Average Measurement (RB=1MHz, VB=10Hz)

Delta Marker - Peak 66.3 dB

Delta Marker - Average 64.5 dB

Calculated Band-Edge Measurement: 40.41 dBuV/m Peak

Calculated Band-Edge Measurement: 31.81 dBuV/im Average

Band Edge Signal Radiated Field Strength

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees | meters
5150.000 404 - 74.0 -33.6 Pk 0 1.2|Note 2
5150.000 318] - 54.0 -22.2 Avg 0 1.2|Note 2
MHD TN ol aFlk I il k wHT TEN Bdk AR a9, Sidd &
1 . B Ben LEdA | LBa= MHz . EE . Kidd Dl 1% LS | LIFIEE
S
u] 1
il o i sk i e il W I-u.-.u bl _"_"'
"EMTER 5. 1S@@GCHz =FAN SOE . @MHz TART S. LBAAGH: g = i G
(A= FHE 1. 0MH= ¥LEH 3I2Hzx dF Z1i. Bzac

FEHL 1 EFH=z IHI 1. WFH=z Sl
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? Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373

T-Log Number: T59711
Model: MDS5800-2

Account Manager: Esther Zhu
Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A

Other Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
5250.00 66.2] h 68.3 -2.1 AVG 0 12
15772.38 505 H 54.0 -3.5 AVG 0 1.0|Noise Floor
15770.58 495 V 54.0 -4.5 PK 0 1.0|Noise Floor
5250.00 483] v 68.3 -20.0 Pk 0 1.0
15770.58 381 V 74.0 -35.9 AVG 0 1.0|Noise Floor
15772.38 38.1 H 74.0 -35.9 AVG 0 1.0|Noise Floor

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
27dBm/MHz (~68dBuV/m).

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement.

Run #1b: Radiated Spurious Emissions, 1000 - 40000 MHz. Center Channel @ 5283 MHz

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters

15848.64| 38.0 H 54.0 -16.1 AVG 0 1.0  [Noise Floor

15848.41| 37.9 \ 54.0 -16.1 AVG 0 1.0 [Noise Floor

15848.64| 50.1 H 74.0 -23.9 PK 0 1.0  [Noise Floor

15848.41| 49.6 \ 74.0 -24.4 PK 0 1.0 [Noise Floor

Note 1.

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
27dBm/MHz (~68dBuV/m).

T58711.xls

Radiowave UNII RE 11-May-05

Page 46 of 69



"
?E]hgtt EMC Test Data
Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Run #1c: Radiated Spurious Emissions, 1000 - 40000 MHz. High Channel @ 5343 MHz
H V
Fundamental emission level @ 3m in 1MHz RBW:| 108.2 86.8  [Peak Measurement (RB=VB=1MHz)
Fundamental emission level @ 3m in IMHz RBW:|  96.3 76.49  |Average Measurement (RB=1MHz, VB=10Hz)
Delta Marker - Peak 52.83 dB
Delta Marker - Average 52.83 dB
Calculated Band-Edge Measurement: 55.37 dBuV/m Peak
Calculated Band-Edge Measurement: 43.47 dBuV/m Average
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height [Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees | meters
5350.000 554 - 74.0 -18.6 Pk 0 1.1|Note 2
5350.000 435 - 54.0 -10.5 Avg 0 1.1|Note 2
ERT TN 1 Hal aflk 4, Lhad B #ATTEH 18dB aMER L2. 67dB
AL -18. BdBm LAd B 3. ZEMHz FL_BdEn L@ E @Hz
a
P i Ry Aol - - H
] I l o 3 " f % |
| 4 1 1 _,_.'.IL. |
b “ﬂy% gt |
i 5 CEHTER & 34300547 PRN Z0 . BAHHz
CTEMTERF &5 ==d@CGHz SPEM Sl Daribe BENE ] FLIEE 1 @Ak HEF SR S
MREL L @8k Hz BUBW 1. @FHZ SWP 58 Bmrs
Other Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
10687.77 | 41.6 H 54.0 -12.4 AVG 0 1.0  |Noise Floor
10685.08 | 41.5 v 54.0 -12.5 AVG 0 1.0 |Noise Floor
16029.14 | 40.0 V 54.0 -14.0 AVG 0 1.0  |Noise Floor
16038.53 | 39.9 H 54.0 -14.1 AVG 0 1.0  |Noise Floor
10685.08 | 54.0 V 74.0 -20.0 PK 0 1.0  |Noise Floor
10687.77| 52.4 H 74.0 -21.6 PK 0 1.0  [Noise Floor
16029.14 | 50.9 V 74.0 -23.1 PK 0 1.0  |Noise Floor
16038.53| 50.5 H 74.0 -23.5 PK 0 1.0  [Noise Floor
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Note L For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
O |97dBm/MHz (~68dBUV/m).
Note 2: Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
%2 |delta marker measurement.
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

FCC 15.247 DTS - Radiated Spurious Emissions, External Antenna

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: ISR
specification listed above.
Date of Test: 6/29/2005 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote
support equipment was located approximately 30 meters from the EUT with all I/O routed overhead.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 48 %

Summary of Results

Run # Test Performed Limit Pass / Falil Result / Margin
RE, 30 - 40,000 MHz - FCC Part 15.209/ 52.3dBu Vim
la-c Spurious Emissions 15.247( c) Pass (411 1uVim) @
P ' 11686.0MHz (-1.7dB)

Modifications Made During Testing:
Modifications are detailed under each run description.

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ZElliott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number: J59373
T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401 Class: N/A
Run #la: Radiated Spurious Emissions, 30 - 40,000 MHz. Low Channel @ 5731 MHz
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/ Limit Margin |PkiQP/Avg| degrees | meters

11461.42| 37.2 \ 54.0 -16.8 AVG 58 1.0

11461.42 | 49.2 \ 74.0 -24.8 PK 58 1.0

17224.46| 38.0 \ 54.0 -16.0 AVG 238 14

17224.46| 49.5 \ 74.0 -24.5 PK 238 14

11461.75| 37.2 H 54.0 -16.8 AVG 360 15

11461.75| 49.2 H 74.0 -24.8 PK 360 15

17222.51| 384 H 54.0 -15.6 AVG 20 1.0

17222.51| 50.2 H 74.0 -23.8 PK 20 1.0

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20 dB
below the level of the fundamental.

Run #1b: Radiated Spurious Emissions, 30 - 40,000 MHz. Center Channel @ 5768 MHz

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees | meters
11535.20| 38.3 H 54.0 -15.7 AVG 216 1.0
11535.20| 50.1 H 74.0 -23.9 PK 216 1.0
17303.47| 39.2 H 54.0 -14.8 AVG 284 1.0
17303.47| 51.2 H 74.0 -22.8 PK 284 1.0
11534.82| 49.0 V 54.0 -5.1 AVG 191 1.0
11534.82| 62.3 V 74.0 -11.8 PK 191 1.0
17301.73| 45.7 V 54.0 -8.3 AVG 194 1.0
17301.73| 59.0 V 74.0 -15.0 PK 194 1.0
For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
Note 1:
the level of the fundamental.
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ZElliott EMC Test Data
Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
Run #1c: Radiated Spurious Emissions, 30 - 40,000 MHz. High Channel @ 5843 MHz
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/ Limit Margin |PkiQP/Avg| degrees | meters
11686.01| 52.3 \ 54.0 -1.7 AVG 188 1.0
11686.01| 64.2 \ 74.0 -9.8 PK 188 1.0
17541.81| 434 \ 54.0 -10.6 AVG 192 1.0
17541.81| 58.7 \ 74.0 -15.4 PK 192 1.0
11685.14| 39.1 H 54.0 -14.9 AVG 295 1.0
11685.14| 50.8 H 74.0 -23.2 PK 295 1.0
17541.85| 41.4 H 54.0 -12.6 AVG 27 1.0
17541.85| 54.2 H 74.0 -19.9 PK 27 1.0

Note 1. the level of the fundamental.

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
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ZEllott EMC Test Data

Client; Microwave Data Systems Job Number: J59373

. T-Log Number: T59711
Model: MDS5800-2 Account Manager: Esther Zhu

Contact: Dennis McCarthy
Spec: FCC 15.247/ 15.401 Class: N/A

FCC 15.247 DTS - Radiated Spurious Emissions, Internal Antenna

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
Date of Test: 5/11/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing.
For radiated emissions testing the measurement antenna was located 3 meters from the EUT.
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the

Ambient Conditions: Temperature: 18°C
Rel. Humidity: 45 %
Summary of Results
Run # Test Performed Limit Result Margin
RE, 1QOO - 4QOOQ MHz - ECC Part 15.209 / 53.6dBuV/m
la-1c Spurious Emissions In 15.247( ¢) Pass (479.2uVIim) @
Restricted Bands ' 11685.7MHz (-0.4dB)

Modifications Made Durina Testina:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.
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ZElliott

EMC Test Data

Client; Microwave Data Systems

Job Number: J59373

Model: MDS5800-2

T-Log Number: 759711
Account Manager; Esther Zhu

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Run #la: Radiated Spurious Emissions, 1000-40000 MHz. Low Channel @ 5731 MHz
Fpower - 146
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1146142 53.3 V 54.0 -0.7 AVG 182 11
17191.64| 519 V 54.0 2.1 AVG 182 12
1146142 | 66.2 v 74.0 -7.8 PK 182 11
1719164 | 64.6 V 74.0 -9.4 PK 182 12
17193.17| 41.4 H 54.0 -12.6 AVG 180 1.0
11460.71] 39.8 H 54.0 -14.2 AVG 180 1.0
17193.17| 52.3 H 74.0 -21.7 PK 180 1.0
11460.71] 51.3 H 74.0 -22.8 PK 180 1.0

Note 1:  |[For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB belo

Run #1b: Radiated Spurious Emissions, 1000-40000 MHz. Middle Channel @ 5768 MHz

Fpower - 145
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuVim| vih Limit Margin |Pk/IQP/Avg| degrees | meters
11536.33| 53.1 \ 54.0 -0.9 AVG 180 13
17306.63 | 50.2 \ 54.0 -3.8 AVG 180 1.2
11536.33| 65.4 \ 74.0 -8.6 PK 180 13
17306.63 | 62.7 \ 74.0 -11.3 PK 180 1.2
17306.98 | 42.1 H 54.0 -11.9 AVG 180 1.0
11536.04 | 40.8 H 54.0 -13.2 AVG 180 1.0
17306.98 | 53.3 H 74.0 -20.7 PK 180 1.0
11536.04 | 52.1 H 74.0 -21.9 PK 180 1.0

Note 1:  [For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
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%Elliott

EMC Test Data

Client; Microwave Data Systems

Job Number: J59373

Model: MDS5800-2

T-Log Number: 759711
Account Manager; Esther Zhu

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Run #1c: Radiated Spurious Emissions, 1000-40000 MHz. High Channel @ 5843 MHz
Fpower - 145
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz [ dBuVim| vih Limit Margin |Pk/QP/Avg| degrees | meters
11685.68 | 53.6 \ 54.0 -0.4 AVG 180 1.2
17531.91| 52.2 \ 54.0 -1.8 AVG 180 13
17531.91| 66.9 \ 74.0 -7.1 PK 180 13
11685.68 | 65.6 \ 74.0 -8.4 PK 180 1.2
17532.19| 44.4 H 54.0 -9.6 AVG 180 1.0
11685.75| 41.9 H 54.0 -12.1 AVG 180 1.0
17532.19| 55.7 H 74.0 -18.3 PK 180 1.0
11685.75| 53.2 H 74.0 -20.8 PK 180 1.0
Note 1:  |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 5/10/2005 Config. Used: 1
Test Engineer: Jmartinez Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration
When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All
measurements are corrected to allow for the external attenuators used.

Ambient Conditions: Temperature: 18 °C
Rel. Humidity: 45 %
Summary of Results
Run # Test Performed Limit Result Margin

1 6dB Bandwidth 15.247(a) Pass > 500kHz

2 Output Power 15.247(b) Pass 22.5dBm

3 Power Spectral Density (PSD) 15.247(d) Pass < 8dBm

4 Out of Band 15.247( c) Pass Refer to plots

Modifications Made During Testing:

No modifications were made to the EUT during testing
Deviations From The Standard

No deviations were made from the requirements of the standard.
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% Elliott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A
Run #1: Signal Bandwidth

Resolution 99% BW
Channel | Frequency (MHz) Bandwidth 6dB BW (Note 1) Graph reference #
A 5750 100kHz 24.8 26.0 101
1A 5733 100kHz 13.7 15.0 102
4A 5768 100kHz 11.0 12.0 103
B 5825 100kHz 24.1 26.0 104
4B 5843.7 100kHz 11.0 12.0 105

Note 1:]99% BW measurement results are under Run# 3.

Plot# 101

ATTEN LBdB aMER | BEdE
FL 2. Bd Em SdlH A i, FaMHz

CENTER 5. vE@88GH=z SFAM S8 BAMHz
#¥HEH 1HdkHz LEE LEKHzZ SkHHF S51B8, dms
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373

T-Log Number:; T59711
Model: MDS5800-2

Account Manager: Esther Zhu
Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: NIA

g o1laz MKRa 12.78 MH=z
REF Z@.8 dEm AT 2@ dE -1.z2@ dE

FEAEK

o-oorRooE

SPAM 28 .88 MH=z

CENTER @@ GHz
RT #RE 188 kH=z $#UEW 188 kH=z SUF 2Z8.8 mzeno
g 1835 MER& 18,395 MHz
REF Z8.8 dEm AT 28 dE .68 dE
FEAK - :
LOG :
1 B ................... R R R R R
dE :
= I O R g 11 . P RF OO R A PP Y UL O e W A S S
@ . e i,
dE :
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7.l
B M |
VA SE
L= ] S N S S S
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CEMTER 5.FPGE@@ GH=z SPFAM Z@.@8@ MHz
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% Elliott
Client: Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
Plot# 104
ATTEM L@dH aMER —. S@dB
HL 19 \UdEm Sd B~ 2 EMHz
D ' =
CEMTER 5.BZ5@@GHz SPAM 58, B@MHz
®#REW 1B8kHz ®UBW 1BBkHz SWF S8 Bms
47 188 MKRs 18.38 MH=z
EEF Z28.8 dBm AT 28 dEB .71 dBE
FEAEK : : : . . :
LOG :
ia ................... R R R
dB :
OFFST :
OFFSTI i e 4 i e I s
dB :
DL ...................................................................................................
E.E
A m T
R e B SR 1 S T Ty
B F e
CORR
CEMTER 5.8.43?13 GH= .SPHN- EEI.E’I.E’I MH=
ET #RES B 188 kH=z #WEN 188 kH=z SHMP ZB .8 msec
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%Elliott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

Job Number:
T-Log Number:

J59373
T59711

Account Manager:

Esther Zhu

Spec: FCC 15.247 / 15.401

Class:

N/A

Run #2: Output Power

Close Window C:)

5750 MHz (100 sweep averaging) - Plok# 201

Max Level

s74s.00 son0 |- & ‘

Channel | Frequency (MHz) | Res BW | Peak Output Power Graph reference #
A 5750 1IMHz 21.8 201
1A 5733 1IMHz 22.5 202
B 5825 1IMHz 21.1 203
4A 5768 1IMHz 21.8 204
4B 5768 1IMHz 21.0 205
ZElliott oo -
Spectrurn Analyzer Settings 5.0
CF: EFE0.OMHz 0.0
SPar: 100,0rHz
RE 1.0MHz -5.0-
WE 3.0MH
[retector Szample -10.0-
Atk 20 -
RL Offset 20,00 -1=.0
Sweeep Timne 2.0ms c% -20.0 -
Raf Lvl:Z0,000EM =
-25.0-
Highest PSD -50.0 -
830 dBm/LOMHE
999% Bandwidth [MHz)
-40.0-
26,00
-45.0-
Powwer Coeer Span
149 642 -50.0-, I 1 I 1
E o’
5700.0 5720.0 5740.0 5760.0 5750.0
2175 dBm Freguency {MHz)

1
S300.0
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ZElliott

EMC Test Data

Client: Microwave Data Sy
Model: MDS5800-2

Contact: Dennis McCarthy

stems Job Number: J59373
T-Log Number:; T59711
Account Manager: Esther Zhu

Close Window C ;I'

Close wWindow C: ;l'

Spec: FCC 15.247 / 15.401 ClassINA
ZElliott -
Spectrurn Analyzer Settings 10.0-
CF: BEF23.0MHz 5.0-
SPaM:E0.OMHz
EE 1.0MHz a.0-
WE 2.0MHz 5.0-
Detector Sample =
Atk 20 _ -
RL ffset 20,00 10.0
Sweeep Time 2.0ms I% -15.0-
Ref Lvl:30,000EM =
-20.0-
Highest PS5O 25.0-
12,11 dBmjf1.0MHz a0.0-
9% Bandwidth [MHZ)
-35.0-
15.00
-40.0 -
Power Cwer Span
176,853 oy =0 | i | | :
5705.0 57z20.0 5730.0 5740.0 5750.0 5758.0
2243 dem Frequency (MHz)

ZElliott o .
Spectrurn Analvzer Settings 5.0
iZF: 5225.0MHz 0,0
SPAr: 100.0MHz
RE 1.0MMHz -5.0-
WEB 2.0MHz
Detectar Sarmple -10.0-
ARt 20 ) _
REL <ffset 20,00 15.0
Sweep Time 2.0ms E -20.0—
Ref Lvl:20.000EM =
-25.0 -
Highest PSD -30.0 -
d dErn,1.00H
70 i z e -
993 Bandwidth (MHz)
-40.10 —
26,00
-45.0 -
Pioser Croer Span
128.679 -=s0.0- l 1 | 1 |
5775.0 S5500.0 55z0.0 5540.0 5560.0 5575.0
2110 derm Frequency {MHz)

5733 Mhz Peak Power (100 Sample Averaging)  Plot# 202
Max Lewvel croros 1zt | B ‘

5825 MHz (100 sweep averaging) - Ploka 203

Max Level 5524,25  7.380 R i o0 |
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% Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

“Elliott =0
Spectrurn Analyzer Settings 10.0-
CF: SFES.0MHZ =.0-
SPAM:E0.0MHz 0.0-
RE 1.0MHz '
WE Z.0MHz -5.0-
Dretectar Sample
AtE 20 -10.0-
RL Offset 20,00 _ _
Sweeep Time 2.0ms E 15.0
Ref Lwl:20,000EM = -Z0.0-
-25.0-
Highest PS0
1183  dEmf1.0MHz -30.0
99% Bandwidth [MHZ] -35.0-
12,00 -40.0-
Powwer Chver Span 5.0-
151,498 -50.0 -, 1 1 1 1 1 1
g i
5743.0 5750.0 5760.0 5770.0 5780.0 5793.0
2180 dEm Frequency (IMHz)

5763 MHz {100 sweep averaging) |Plot# 204
- 5 _I_ )
Close Window & » Max Level 5764.37  11.83 3| & |

ZElliott =
Spectrur Analyzer Settings 10.0-
CF: 5843 7MHz =.0-
SPAM:E0.0MHz 0.0 -
RE 1.0MHz '
WE 3.0MHz -5.0-
Detectar Sample
At Z0 -10.0-
RL Cffset 20,00 -15.0-
Sweep Time 2.0ms E '
Raf Lwl:20.00DEM = -Z0.0-
-25.0-
Highest PS5
1066 dBmiLomHe o0
’ -35.0-
99%% Bandwidth (MHz)
12.00 -40.0-
Power Crver Span RE
126,594 -50.0- 1 1 1 1 1
. '
5518.7 5330.0 5340.0 5350.0 5860.0 5868.7
2102 dem Frequency (MHz)

5843.7 MHz {100 sweep averaging) |Plot# 205
Close Window @ > Max Level Sa44.20 1066 ] i @ ‘
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%Elliott

EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Run #3: Power Spectral Density

P.S.D. (averaged over 1

Channel | Frequency (MHz) | Res BW second in a 3kHz Graph reference #
bandwidth), dBm

1A 5733 3kHz -0.72 300

4A 5768 3kHz -1.18 301

A 5750 3kHz -4.83 302

B 5825 3kHz -6.83 303

4B 5843.7 3kHz -2.53 304
47 280 MER 5.7291735 GH=z
REF 38.8 dEm BT 28 dE -.72 dEm
FERK . : . :
LOG #*
ia ...................................................................................................
dE
L N S B S S S
32
T T '¢
g.m
L= S B S S S
R R R UL RRERR S
= S B S S S
CORR
CENTER 5.7250250 BHz “EFAN 560.0 KWz
L #RES EBW 5.8 kH=z #VEMW 3= kH=z $SWFP 188 sec
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% Elliott
Client: Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class:|N/A
s 2381 MER &5.F7EZ225802 GH=z
REF 2@ .8 dEm AT 28 dB -1.18 dEm
FEAME :
LOG #*
1@ ...................................................................................................
dE
L= I O S S S S SO ST RIS ST
Z@ .8 .
dE :
OL oo .0 ............................................
2.8
== O T S S S R SO ST SRS SETRIN
R B S R S
o T S S S R SO S SRS ST
CORR
CEMTER E.FEZE37E GHz SPAN Z26@.8 kHz
RET #RES EBMW 2.8 kKH=z WEKW 2 kH=z #ES5WFP 188 sEG
Plot# 302
ATTEM |1 BdB MR =4 B3dBm
FL @dBm ZdB E. 745936 TEHz
n I L
'.,:
CEHTER & V458732LGHE SFAM F0B AkHE
®REH 3. @hkHz LEW 3. @kHz KSWF 180 sec
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% Elliott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Plot# 303

SATTEM La@dB MER -G, B3dBm

RL 19 @dEm EdE.~ E. E3ZAZEAGHZ

o . 1

CEMTER 5. B32120BGHz SPAM 388 . 8k Hz

#RBW 3. 8kHz #UBW 3. 8kHz ¥SWF 1@ =ec

Plot# 304

E7 2@d MER 5.8425812 GH=z
REF 28.8 dBEm 8T 2@ dE -2.5% dEm
FEAK : . . . _
LOG ¥
ia ...................................................................................................
dB/
OF P ST T
2@ .8
dE
DL ¢ ................................................................................................
g.a
dEm T
VA 5B
B F L
CORE
CENTER 5.8425252 GBHz SPAM S@8A@.8 kHz
L #RES EMW 3.8 kH=z #WEBW 2 kH=z #SHP 188 sec
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ZElliott

EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Model: MDS5800-2
Account Manager: Esther Zhu
Contact: Dennis McCarthy
Spec: FCC 15.247 / 15.401 Class: N/A

Run #4: Out-of-band Conducted Spurious Emissions

Notes

Graph reference #s

Channel | Frequency (MHz)
A 5750
1A 5733
B 5825
4B 5843.7
4A 5768

All out of band signals in any 100kHz bandwidth were more
than 20dB below the fundamental signal level.

400

401

402

403

404

n

ATTEHM LBdE
FEL 1%. AdEm

Plot# 400

1od H-

MER 5. SBdBm
TEGEHZ

E

ity

START 2J@MHz
#EM lBBkHz

STOF 4@, BBGHz

#UEN lB8kHz

SWF ZZ Bzec
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‘?E]hott EMC Test Data

CIient:Microwave Data Systems Job Number: J59373
T-Log Number:; T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: N/A
Plot# 401
ATTEM L1@dH MR 9. BBdBm
RL 1% AdBEm 1Bd B~ E. E9GH=
o H

n

sl MMF_WM:WM

START 3J@rMHz STOP 40, BBGHz
®#REBl l88kHz ®UBM l88kHz SWF Z2. Bzec
Plot# 402
ATTEM LBdEB MER 4 SBdBm

FL 1%9. ddBm 1Bd B~ C.EB3GH=z
o .

i

ﬂhﬂ
Lty iy, e Py
START 2J@MH=z STOP 4@. BBGH=z
®=REM lBBkHz ®=UBM lB8kHz SHWF ZZ. BEec
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ZEllott

EMC Test Data

Client: Microwave Data Systems
Model: MDS5800-2

Contact: Dennis McCarthy

Job Number:
T-Log Number:

J59373
T59711

Account Manager:

Esther Zhu

START 3J@rMHz
#RBM 1BBkHz

ATTEMN LB@dB
RL 19 ddBm

®UHM 1BBkHz

STOP 40, BBGHz

SWUF ZZ Bzec

Plot# 404

MERE 18, 5S8dBm

1Bd B~ L. 7EGH=z

i

s i
- m,_mhh__,nﬂ"

START 3J@rMHz
®ERBM 1BBkHz

STOP 40, BBGHz

®UBM lB8kHz SWF ZZ2. Bzec

Spec: FCC 15.247 /15,401 ClassINA
Plot# 403
ATTEM L1@dH MERE 8. 17dBm
RL 1% AdBEm 1Bd B~ E. BAGH=
[ T
i e
— Y a"'-:mrn'_" UﬁL_I T}
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J59373
T-Log Number: T59711
Account Manager: Esther Zhu

Model: MDS5800-2

Contact: Dennis McCarthy

Spec: FCC 15.247 / 15.401 Class: Radio

Radiated Emissions

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: o
specification listed above.
Date of Test: 5/9/2005 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 EUT Voltage: -48Vdc

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated emissions testing.

The test distance and extrapolation factor (if used) are detailed under each run description.

Ambient Conditions: Temperature: 16 °C
Rel. Humidity: 58 %

Summary of Results

Run # Test Performed Limit Result Margin
1 RE, 30 _10008'\3:;’ Preliminary EN55022 A eval [ Refer to individual runs
- 42.5dBpuVim
2 RE, 30- 12(;3?3';'565“”“'“2“ EN55022 A Pass (133.44Vim) @
875.000MHz (-4.5dB)
41.3dBpuVim

3 RE, 1000 - 2000 MHz, FCCA Pass (116.44V/im) @

Maximized Emissions 1375.0MHz (-8.24B)

Modifications Made During Testing:
Modifications are detailed under each run description.

Deviations From The Standard
No deviations were made from the requirements of the standard.

Removed paint from edges of card face plates to improve ground where the cards touch
Extended the shielding of the E1/T1 3-16 all the way to the RJ45 connectors.
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ZElliott

EMC Test Data

Model: MDS5800-2

Contact: Dennis McCarthy

Client: Microwave Data Systems

Job Number: J59373

T-Log Number: T59711

Account Manager: Esther Zhu

Spec: FCC 15.247 / 15.401

Class:|Radio

Digtial emissions scan was done on with one ODU since the digital circuitry is identical for all the ODUs
Run #1: Preliminary Radiated Emissions, 30-1000 MHz
ODU5300MEDML and IDU

Frequency| Level Pol EN55022 A Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
875.000 | 425 \ 47.0 -4.5 QP 146 1.0  [Signal Substitution
750.000 | 41.8 H 47.0 -5.2 QP 268 1.0
500.000 | 41.2 \ 47.0 -5.8 QP 28 14
125.006 [ 32.2 V 40.0 -7.8 QP 163 1.0
625.000 | 36.0 \ 47.0 -11.0 QP 0 1.0  [Signal Substitution
81.933 26.7 V 40.0 -13.3 QP 0 1.0
375.000 | 31.8 \ 47.0 -15.2 QP 23 10 [Notel
50.016 21.0 v 40.0 -19.0 QP 66 1.0
112.650 | 10.7 \ 40.0 -29.3 QP 0 1.0
Note 1:  [IDU - Added copper tape to left rear seam between rear vertical plate and cover. Initial level was 54dBuV/m

Run #2: Maximized Readings From Run #1

Frequency| Level Pol EN55022 A Detector | Azimuth Height |Comments

MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters

875.000 | 425 \ 47.0 -4.5 QP 146 1.0  [Signal Substitution
750.000 | 418 H 47.0 -5.2 QP 268 1.0

500.000 | 41.2 \ 47.0 -5.8 QP 28 14

125.006 | 32.2 \ 40.0 -7.8 QP 163 1.0

625.000 | 36.0 \ 47.0 -11.0 QP 0 1.0  [Signal Substitution
81.933 26.7 \ 40.0 -13.3 QP 0 1.0

Run #3: Maximized readings, 1000 - 2000 MHz
Measurements made at 3m test distance and extrapolated to 10m using -10.5 correction factor.

Frequency| Level Pol FCC Class A Detector | Azimuth Height [Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees | meters
1375.000f 41.3 v 49.5 -8.2 Pk 350 1.0 |Pk Reading average limit
1000.000f 39.7 v 49.5 -9.8 Pk 8 1.0 |Pk Reading average limit
1250.000f 39.5 v 49.5 -10.0 Pk 0 1.0 |Pk Reading average limit
1750.000f 39.3 v 49.5 -10.2 Pk 0 1.0 |Pk Reading average limit
1625.000f 38.9 v 49.5 -10.6 Pk 0 1.0  |Pk Reading average limit
1500.000f 37.6 v 49.5 -11.9 Pk 175 1.0 |Pk Reading average limit
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