[l BEeEE 1) JElNey) 116G

apepuera



Exhibit B
Test Report for FCC
Compliance

RO L, UEC 18 1998

ESIEZAIG 23T REPony

RADIO TRANSCEIVER
MODEL NO.: MDS 9790

FCC ID: E5MDS9790

FCC PART 2 & PART 101, SUBPART |
FIXED MICROWAVE SERVICES FOR COMMERCIAL/INDUSTRIAL USES

Operating Frequency Band 928-960 MHz
UltraTech's FILE NO.: MICOF101TX

Tested for:

MICROWAVE DATA SYSTEMS

175 Science Parkway
Rochester, New York
USA, 14620-4261

Tested by:

UitraTech - Group of Labs
4181 Sladeview Crescent, Unit 33
Mississauga, Ontario

Canada L5L 5R2

Report Prepared by: Mr. Tri M. Luu, P.Eng.

DATE: Nov. 26, 1998

Ul_!raTech ]

33-4181 Sludeview Crescent, Mississauga, Ontario, Canada, .50 5A2
Telephone (805) 566-2550  Facsimile (905) 56¢-2480
Web Site: www.ultratech-labs.com  Email: vhiuliratech@sympatico.ca




FCC PARTS 2 & 101, SUBPART |, FIXED MICROWAVE SERVICES TRANSMITTERS Page 2

AADIO TRANSCEIVER, Model MDS 9790 e FCC ID: ESMDS9790
TABLE OF CONTENTS

1. EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL STATEMENT OF CERTIFICATION........... 3
2. EXHIBIT 2 - GENERAL INFORMATION 5
2L APPLICANT... ottt k5t s oo 5
2.2 MANUFACTURBR ..ottt st 5
2.3. DESCRIPTION OF BQUIPMENT UNDER TESTS ..v.ooccrcrererecssmssssmses s ssoesoe oo 5
24, RELATED SUBMITTALSYGRANT ..co.c.ccovmvrserosestessesseseossmsss oo 6
2.3 TESTMETHODOLOGY ..coooevseesresossssssesssssssesssesssesssssssos oo soesseseosssosssso 6
2.8, TESTEACILITY oo vtomsteseeesttneess s et ts e 7
2:7. UNITS OF MEASUREMENTS....cccvcricrssssmssssscesnstossossessmssessssoseesos oot 7

3. EXHIBIT 3 - SYSTEM TEST CONFIGURATION 8
30 TEST SYSTEM DETAILS oot scsssesens st se e esees oo 8
3.2 BLOCK DIAGRAMS OF TEST SET-UP ..ooorvreecnnsensnsessossss e sesese s sosessns 8
3.3,  PHOTOGRAPHS FOR TEST SETUP AT OFTS FOR RADIATED EMISSIONS MEASUREMENTS . ........ccooeeeevmoooosososoooseonns 9
34 JUSTIFICATION. oottt sre st oo oo 11
3.3, EUT OPERATING CONDITION.....covorsreressesesseseresns st seesess s 11
3.6, SPECIAL ACCESSORIES ..o..occoerrveessstcssssecsesesstsee s ses s 11
3.7 BQUIPMENT MODIFICATIONS ...coocvrvrscvrssseoesestessesssesstassss oo sesseee oo 11
4. EXHIBIT 4 - TEST DATA 12
4.1 FREQUENCY AVAILABILITY @ FCC 101.101.....ccoosvveoeomeesee oo 12
4.2. TRANSMITTER POWER LIMITATIONS @ FCC 101113 cvvoeeroeoeeeseeoeoooooeoooooooosiin 13
4.3.  MODULATION LIMITING @ FCC 29BT(B)-.rvvencvericreetrn et sase st e oo eoeeeee oo 15
4.4. FREQUENCY STABILITY @ FCC 10110717
4.3, BANDWIDTH @ FCC 101.109.ccccmirroorosersseesessneseessssemsos s ssesesoosesos 23
4.6.  EMISSION LIMITATION @ FCC 101.11 (S ettt e 24
4.7. TRANSMITTER ANTENNA POWER SPURIOUS/HARMONIC CONDUCTED EMISSIONS @ FCC 101.111(5) ............... 30
4.8.  TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS @ FCC 101 111(5)oovveeeeeeeesesseoooooo 4]
5. EXHIBIT 5 - GENERAL TEST PROCEDURES 48
5.1, ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL TEST METHOD ............ooooooooooooo 48

6. EXHIBIT 6 - INFORMATION RELATED TO EQUIPMENT UNDER TESTS 50
6.1.  FCC ID LABELLING AND SKETCH OF FCC LABEL LOCATION ..oocomititenteeee et 50
6.2. PHOTOGRAPHS OF EQUIPMENT UNDER TEST ...c..ocrvorsersvressrmseeesessre s soesoesossosses 50
6.3, SYSTEM BLOCK DIAGRAM(S)crre e sintissss e censsesst st smsssess st s 50
0.4, SCHEMATIC DIAGRAMS....oooersrntcssseossnsossstesssssesssssessssee s s seseesess 50
6.5.  USER’S MANUAL WITH “FCC INFORMATION TO USER STATEMENTS” ... ree oo 50
,UE:I;RRTEbl:iz(;‘Ho*ﬁPMOM"F]:“AWBSMm T T R s e B et SR e T e FII;:#:MI69F101TX
4181 Sladeview Croa., Unit 33, Mississauga, Ontario, Canada L5L SH2 Nov. 26, 1998

Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: yhk uittech @svmpatico.ca, Waesite: http:/fwww.ultratech-labs.com

Accredited by ITI (UK} Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC {USA), Indusiry Canada {Canacda)
. All test rosults contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC PARTS 2 & 101, SUBPART |, FIXED MICROWAVE SERVICES TRANSMITTERS
RADIO TRANSCEIVER, Model MDS 9790

Page 3
FCC ID: ESMDSg790

1. EXHIBIT 1 - SUMMARY OF TEST RES

FCC TEST REQUIREMENTS COMPLIANCE
PARAGRAPH. (YES/NO)
101.101 Frequency Availability Yes
101.113 Transmitter Power Limitations Yes
2.987(b) Modulation Limiting Yes
101.107 Frequency Stability Yes
101.109 Bandwidth Yes
101.111(5) Emission Limitations — Transmitter Antenna Conducted Yes
Emissions
101.111(5) Emission Limitations — Transmitter Yes
RADIO TRANSCEIVER, Model No.: MDS 9790, by MICROWAVE DATA SYSTEMS has also
been tested and found to comply with FCC Part 15, Subpart B - Radio Receivers and Class B
Digital Devices. However, since the equipment is only marketed for use as a Class A
commercial/industrial device, the FCC Class A engineering test report is prepared and kept in file.
It is avaitable anytime upon FCC request.

'ULTRATECH GROUP OF LABS

4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2

Tel. #. 905-5689-2550, Fax. #: 905-569-2480, Email:

oy, Wesite: hitp://www. ultratech-labs.com

. Accredited by ITI (UK) Compatent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
Recognized/Listed by FCC {USA), Industry Canada {Canada)
. All test results containad in this engineering test report are traceabie to National Institute of Standards and Technology (NIST)

" File #: MICOF101TX
Nov. 26, 1958
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TESTIMONIAL AND STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY:

1) THAT the application was prepared either by, or under the direct supervision of the
undersigned.

2) THAT the measurement data supplied with the application was taken under my
direction and supervision.

3) THAT the data was obtained on representative production units, representative.

4) THAT, to the best of my knowledge and belief. the facts set forth in the application
and accompanying technical data are true ana

Certified by:

DATE: Nov. 26, 1998

Flle #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L51 5R2 Nov. 26, 1998
Tel. # 905-569-2550, Fax. #: 905-569-2480, Email: shkylgatech@svmpatico.ca, Wesite: hitp://www.uliratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All tost resuits contained in this enginesring test report are traceable to National institute of Standsrds and Technology (NIST)
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2. EXHIBIT 2- GENERAL INFORMATIO

2.1. APPLICANT

MICROWAVE DATA SYSTEMS
175 Science Parkway

Rochester, New York

USA, 14620-4261

Applicant’s Representative: Mr. Jacob Z. Schanker, P.Eng., CPEng., Director of Agency Compliance

2.2. MANUFACTURER

MICROWAVE DATA SYSTEMS
175 Science Parkway

Rochester, New York

USA, 14620-4261

2.3. DESCRIPTION OF EQUIPMENT UNDER TESTS

PRODUCT NAME; RADIO TRANSCEIVER
MODEL NO.: MDS 9790

SERIAL NUMBER: preprodction

TYPE OF EQUIPMENT: Fixed Microwave Services Transmitters
SERVICES AREAS: Commercial/Industriat
OPERATING FREQ.: 928-960 MHz.
CHANNEL SPACINGS 12.5 kHz

POWER RATING: 5.0 Watts max.
OUTPUT IMPEDANCE: 50 Ohms

DUTY CYCLE: Continuous

99% BANDWIDTH: 9.25 kHz nominal
BAUD RATES: 9600 b/s maximum

EMISSION DESIGNATION:  11K2FID, 1 1K2F2D, 11K2F3D

File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mlssigsauga, Ontarlo, Canada L5L 5R2 Nov, 26, 1998
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: yhiplirstech@sympatico.ca. Wasita: http:/fwww.ultratech-labs.com

. Accredited by IT) (UK} Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada {Canada)
. All test rasults contained in this engineering test report ars traceable o National institute aof Standards and Technology (NIST)
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RADIO TRANSCEIVER, Model MDS 9790 e e FCC ID: ESMDS97
OSC. FREQUENCY(IES): Local Oscillator Frequency = Transmit Frequency o -
CPU SPEED: 15 MHz, 16 MHz
INPUT SUPPLY: AC 120V 60 Hz
ASSOCIATED DEVICES: N/A
FCCID: ESMDS9790
INTERFACE PORTS: (1) RF Antenna Terminal (N-Type Connector)
{2) Customer Data Interface Port (DB25). Note: this one is not a RS-232 type
interface.

(3) Diagnostic Port (DB9). Note: This port is Jor factory or service use only.
{4) Alarm/4-Wire Audio Contacts (Terminal block)

2.4. RELATED SUBMITTALS)/GRANT

Not applicable

2.5. TEST METHODOLOGY

These tests were conducted on a sample of the equipment for the purpose of certification compliance with Code
of Federal Regulations, PARTS 2 & 101, Subpart I, Fixed Microwave Services Operating in the Frequency
Bands 928-960 MHz.,

Both conducted and radiated emissions measurements were conducted in accordance with American National
Standards Institute ANSI C63.4 - American National Standard for Methods of Measurement of Radio-N oise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz t0 40 GHz.

ULTRATECH GROUP OF LABS  File #: MICSF101
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Nov. 28, 1298
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email; vhi. uitratech @ svmpatico ¢, Wesite: http://www.ultratech-labs.com

. Accredited by IT] (UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test report are traceable o Nationsl Institute of Siandards and Technology (NIST)
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2.6. TEST FACILITY

AC Powerline Conducted Emissions were performed in UltraTech's shielded room, 16'(L) by 12'(W) by 12'(H).

Radiated Emissions were performed at the Ultratech's 3 Meter Open Field Test Site (OFTS) situated in the Town
of Oakville, province of Ontario.

The above sites have been calibrated in accordance with ANSI C63.4, and found to be in compliance with the
requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of the Oakville Open
Field Test Site has been filed with FCC office (FCC File No.: 31040/SIT1300F2) and Industry Canada office
(Industry Canada File No.: IC2049). Last Date of Site Calibration: Sep. 20, 1998.

The above test site is also filed with Interference Technology International Ltd (ITI - An EC Directive on EMCQ),

2.7. UNITS OF MEASUREMENTS

Measurements of conducted emissions are reported in units of dB referenced to one microvolt [dB(uV).

Measurements of radiated emissions are reported in units of dB referenced to one microvolt per meter
[dB(uV)/m] at the distance specified in the report, wherever it is applicabie.

ULTRATECH GROUP OF LABS ‘ File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Nov. 26, 1998
Tel. #: 805-569-2550, Fax. #: 905-569-2480, Email- vhk ultratech@sympstice.ca, Wesite: http://www.ultratech-labs.com

. Accredited by IT] (UK) Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL (Australia}
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test report are traceable to National institute of Standards and Technology (NIST)
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RADIO TRANSCEIVER, Model MDS 9790 FCC ID: E5MDS9790

3. EXHIBIT 3- SYSTEM TEST CONFIGURATION

3.1. TEST SYSTEM DETAILS

The following peripherals, FCC identifiers and types interconnecting cables were used with the EUT for testing:

1) EUT: MICROWAVE DATA SYSTEMS, RADIO TRANSCEIVER, Model : MDS 9790,, S/N: preprodction,
OSC. FREQ: Local Oscillator Frequency = Transmit Frequency,
I/O Cable: All I/O cables were shielded
Power Supply Cable: Non-shielded

3.2. BLOCK DIAGRAMS OF TEST SET-UP

MICROWAVE DATA SYSTEMS 50 OHM
MDS9790 RF LOAD
UHF RADIO
TRANSCEIVER

ALARM WIREL LEADS (Non-shieldad)

CUSTOMER'S DATA CABLE (DB25) (Shielded)

AC 120V 60Hz

'ULTRATECH GROUP OF LABS " File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Nov. 26, 1998
Tel. #: 905-569-2550, Fax. #: 905-565-2480, Email: yhkultmiech@sympatico,ca, Wesite: hitp://www. ultratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAP {USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)
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3.3. PHOTOGRAPHS FOR TEST SETUP AT OFTS FOR RADIATED EMISSIONS
MEASUREMENTS

Tests were performed at the Open Field test Site located in Qakville, Ontario, Canada

" File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Migsissauga, Ontario, Canada L5L 5R2 Nov. 26, 1998
Tel. # 905-569-2550, Fax. #: 905-569-2480, Email: yhiulicatech@sympatico ca, Wesite: http:/fwww.ultratech-labs.com

. Accredited by IT] (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia}
. Racognized/Listed by FCC (USA), Industry Canada (Canada}
. All test results contained in this enginsering test report are traceable to National Institute of Standards and Technology (NIST)}
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ijI:TRW’AWTECHVGM“”RbﬁpOE”CAB"SM, A S s B o L Ly s s e st m”t:“;I‘l";#:;“Mmlch1o"1"”Tx'
4181 Sladeview Cres., Unit 33, Missigsauga, Ontario, Canada L5L 5R2 Nov. 26, 1958

Tel. #: 905-569-2550, Fax. #; 905-569-2480, Email: yhkultmutech@svmpatico.cg, Wesite: hitp:/fwww ultratach-labs.com

. Accredited by IT1 (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this enginesring tsst report are traceable to National Institute of Standards and Technology (NIST)
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RADIO TRANSCEIVER, Mode! MDS 9790 FCC 1D: ESMDS9790

3.4. JUSTIFICATION

No deviation, in both configuration and operation manners, different from normal operation were required.

3.5. EUT OPERATING CONDITION

The transmitter output was turned with FM data modulation wiih 9600 b/s random data. Tests are repeated with
at near lowest, middle and near highest frequencies.

3.6. SPECIAL ACCESSORIES

No special accessories were required.

3.7. EQUIPMENT MODIFICATIONS

Not required
'ULTRATECH GROUP OF LABS "~ R T Flle #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Nov. 26, 1898

Tel. #: 805-569-2550, Fax. #: 905-569-2480, Email: vhk ubrutech@sympatico.cg, Wesite: hitpu//www.ultratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAF (USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listad by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test raport are traceable to National Institute of Standards and Technology (NIST)
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4. EXHIBIT 4 - TEST DATA

4.1, FREQUENCY AVAILABILITY @ FCC 101.101

PRODUCT NAME:

RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS: Frequency availability is as listed below

FCC 1D: ESMDS9790

Frequency Availabilit

Frequency Band Common Carrier Private Radio Broadcast Auxiliary
(MHz) (Part 101) (Part 101) (Part 74)

928 - 929 - MAS MAS

932.0-9325 MAS MAS -

932.5 -935.0 cC OFS -

941.0-941.5 MAS MAS -

941.5-944.0 CC OFS Aural BAS

952 - 960 - OFS/MAS -

MAS:  Multipoint Adress System — (Part 101)

CC: Common Carrier Fixed Point-to-Point Microwave Services (Part 101, Subparts C & I)
OFS:  Private Operational Fixed Point-to-Point Microwave Service — (Part 101, Subparts C & H)
BAS:  Broadcast Auxiliary Service — (Part 74)

" File #: MICOF101TX
Nov, 26, 1998

ULTRATECH GROUP OF LABS
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: yhkulmatech@sympatico.ca, Wesite: http://www. uitratech-labs.com

. Accredited by ITI {UK) Competant Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia}

. Recognized/Listed by FCC (USA), Industry Caneda {Canada)
. All test resuits contained in this engineering test raport are traceable to National Institute of Standards and Technology (NIST)
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4.2. TRANSMITTER POWER LIMITATIONS @ FCC 101.113

PRODUCT NAME: RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS:

(a) On any authorized frequency, the average power delivered to an antenna in this device must be minimum amount
of power necessary to carry out the communication desired. Application of this principle includes, but is not
limited to, requiring a licensee who replaces one or more of its antennas with larger antennas to reduce its
antenna input power by a an amount appropriate to compensate for the increased primary lobe gain of the
replacement antenna(s). In no event shall the average equivalent isotropically radiated power (EIRP), as
referenced to an isotropic radiator, exceed the values specified below. In cases of harmful interference, the
Commission may, after notice and opportunity for hearing, order a change in the effective radiated power of this
station. Further, the output power of a transmitter on any authorized frequency in this service may not exceed the

following:
Maximum allowable EIRP %2
Frequency Band
(MHz) (dBW) (Watts)
928 — 929 +17 50
932.0-9325 +17 50
932.5-935.0 +40 10,000
941.0-941.5 +30 1000
941.5-944.0 +40 10,000
952 - 960 +40 10,000

(1) Per polarization
(2) For multiple address operations, see @101.147. Remote alarm units are part of a multiple address central
station protection system are authorized a maximum of 2 Watts

CLIMATE CONDITION:

Standard Temperature and Humidity:

Ambient temperature: 21 °C
* Relative humidity: 43%

POWER INPUT:

120 Vac, 60 Hz Nominal.

TEST EQUIPMENT:

Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
® Bird Attenuator, 50 Ohm IN/OUT

ULTRATECH GROUP OF LABS File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L SR2 Nov. 26, 1998
Tel, #: 905-569-2550, Fax, #: 905-569-2480, Email: yhiultntech @ sympatico.ca, Wesite: hittp://www.ultratech-labs.com

. Accredited by IT1 (LK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resuits contained in this sngineering test report are iraceable to National Instituts of Standards and Technology (NIST)
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METHOD OF MEASUREMENTS:
Refer to FCC @ 2.985

(a) For transmitter other than single sideband, independent sideband and controlled carrier radiotelephone, power rf
output shall be measured at the RF output terminals when the transmitter is adjusted in accordance with the
tune-up procedure to give the values of the current and voltage on the circuit elements specified in 2.983(d)(5).
The electrical characteristics of the radio frequency load attached to the output terminals when this test is made

shall be stated.
TEST ARRANGEMENT
20dB SPECTRUM
TRANSMITTER ATTENUATOR ANALYZER

TEST RESULTS: Conforms.

TESTED PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: Nov. 23, 1998

MEASUREMENT DATA
PEAK POWER MEASUREMENT AT THE AN TENNA TERMINAL
e A AN RN AL NN ANTENNA TERMINAL

TEST CONFIGURATION

*  The transmitter terminal was coupled 1o the Spectrum Analyzer through a 20 dB attenuator

*  Power of the transmitter channel near the lowest, middle and highest of each frequency block/band
were measured using the power meter, and the reading was corrected by added the calibrated
attenuator’s attenuation value and cable loss,

¢ The RF Output was turned on with no modulation.

TRANSMITTER FUNDAMENTAL MEASURED PEAK PEAK POWER
CHANNEL OUTPUT FREQUENCY (MHz) POWER (Watts) RATING (Watts)

Near Lowest 929.05 5.0 Shall not exceed the
power rating @ 5.0 Watts

Middle 944.05 5.0 Shail not exceed the
power rating @ 5.0 Watts

Near Highest 953.05 50 Shall not exceed the
power rating @ 5.0 Watts

ERP Measprements: - Appropriate antenna type, and adjustment of power output for effective radiated power (ERP) to
meet FCC limits will be performed by the manufacturer at location of installation,

'ULTRATECH GROUP OF LABS  Flle #: MICSF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L SR2 Nov. 26, 1998
Tel. #: 905-569-2550, Fax. #: 905-569-2480, Email: yhk.ulintech@gympatico.ca, Wesita: http-/iwww.ultratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accraditation Body & ACA/JAUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resuite contained in this engineering teat report are iraceable to National Institute of Standards and Technology (NIST)
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RADIO TRANSCEIVER, Model MDS 9790 FCC ID: ESMDS9790

4.3. MODULATION LIMITING @ FCC 2.987(B)

PRODUCT NAME: RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS: Not applicable. Tests will be performed to confirm the manufacturer’s maximum setting of
the frequency deviation.

CLIMATE CONDITION:

Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
*  Relative humidity: 43%

POWER INPUT:
AC 120V 60 Hz.

TEST EQUIPMENT:

* Communication Analyzer, Rohde & Schawrz, Model SMFQZ2, S/N: 879988/057, 0.4 - 1000 MHz including AF &
RF Signal Generators, SINAD, DISTORTION, DEVIATION meters and etc...

METHOD OF MEASUREMENTS:

For Data Transmitter with Maximum Frequency Deviation set by Factory-- The EUT was set at maximuim
frequency deviation, and its peak frequency deviation was then measured using EUT’s internal random data source.

TEST ARRANGEMENT
COMMUNICATION
ANALYZER
TRANSMITTER
Tx In
Audio Out
'ULTRATECH GROUP OF LABS | | " File #: MICOF101TX

4181 Sladeview Cres., Unit 33, Mlssissauga, Ontario, Canada L51 5R2 Nov. 26, 1998

Tel. # 905-569-2550, Fax. #: 905-568-2480, Email: ¥hik ultrmtech ®sympatico.ca, Waesite: hitp:/www. ultratech-labs.com

. Accredited by [Tl (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resuits contained In this engineering test report are traceable to Nations| institute of Stendarcds and Technology (NIST)
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RADIO TRANSCEIVER, Model MDS 9790 _ ‘ FCC ID: ESMDS9790

TEST RESULTS: Conforms.

TESTED PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: Nov, 24, 1998
MEASUREMENT DATA

MODULATION LIMITING FOR DATA TRANSMITTER

Modulation: FM modulation with random data and Modulation Limiter set at a Maximum
Frequency Deviation (Factory Setting): 3.5 kHz

DATA BAUD RATE PEAK DEVIATION (KHz) | MAXIMUM LIMIT (KHz)

9600 3.5 kHz Not applicable
'ULTRATECH GROUP OF LABS o T File : MicsF101TX
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4.4. FREQUENCY STABILITY @ FCC 101.107

PRODUCT NAME: RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS:

¥CC Part 161, Sub. I, Para. 101.107

The carrier frequency of each transmitter authorized in these services must maintain within the following percentage of
the reference frequency except as otherwise provided in paragraph (b) of this section or in the applicable subpart of this
part (unless otherwise specified in the instrument of station authorization the reference frequency will be deemed to be
the assigned frequency):

Frequency Tolerance
{percent)
Frequency Band All Fixed and Base
{MHz) Stations
928 — 929% 0.0005
932.0-9325 0.00015
932.5-935.0 (.00025
941.0-941.5 0.00015
941.5 - 944.0 0.00025
952 — 960 o

(5) For remote stations with 12.5 kHz bandwidth, the tolerance is +0.00015%

(7) For private operational fixed point-to-point microwave systems, with a channel greater than or equal to 50 kHz
Bandwidth, +0.0005%: for multiple address master stations, regardless of bandwidth, +0.00015%: for multiple
address remote stations with 12.5 kHz bandwidths, 10.00015%; for multiple address remote stations with channels
greater than 12.5 kHz bandwidth, +0.0005%.

CLIMATE CONDITION:

Standard Temperature and Humidity: Please refer to Measurement Data

POWER INPUT:

120 Vac, 60 Hz Nominal,

TEST EQUIPMENT:

Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
Tenney Temp. & Humidity Chamber, Modet T5, S/N: 9723B
s  Bird Attenuator, 50 Ohm IN/OUT

METHOD OF MEASUREMENTS:

Refer to FCC @ 2,995
(a)  The frequency stability shall be measured with variation of ambient temperature as follows:

- From -30 to +50 centigrade except that specified in subparagraph (2) & (3) of this paragraph.

'ULTRATECH GROUP OF LABS  File #: MICOF101TX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L 5R2 Nov. 26, 1998
Tel. #: 805-569-2550, Fax. #: 905-560-2480, Email: yhk.ulutech@sympatico.ca. Wesite: http//www.ultratech-labs.com
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(b)  Frequency measurements shall be made at extremes of the specified temperature range and at intervals of not more
than 10 centigrade through the range. A period of time sufficient to stabilize all of the <components of the oscillator
circuit at each temperature level shail be allowed prior to frequency measurement. The short term transient effects
on the frequency of the transmitter due to keying (except for broadcast transmitters) and any heating element
cycling normally occurring at each ambient temperature level also shall be shown. Only the portion or portions of
the transmitter containing the frequency determining and stability circuitry need be subjected to the temperature
variation test.

(d)  The frequency stability supply shall be measured with variation of primary supply voltage as follows:

(1)  Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

(2)  For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating end
point which shall be specified by the manufacturer-

(3)  The supply voltage shall be measured at the input to the cable normally provide with the equipment, or at the
power supply terminals if cables are not normally provided. Effects on frequency of transmitter keying
(except for broadcast transmitters) and any heating element cycling at the nominal supply voltage and at each
extreme also shall be shown.

(e) Whendeemed necessary, the Commission may require tests of frequency stability under conditions in addition to
those specifically set out in paragraphs (a), (b), (c) and (d) of this section. {For example, measurements showing the
effect of proximity to large metal objects, or of various types of antennas, may be required for portable equipment).

TEST ARRANGEMENT
Environmental
Chamber
20dB SPECTRUM
TRANSMITTER ATTENUATOR ANLYZER

TEST RESULTS: Conforms.

TESTED PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: Nov. 25, 1998

T e e A s F "e_m#; Mlchi 01Tx
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MEASUREMENT DATA

FREQUENCY STABILITY

TEST CONFIGURATION

®  The transmitter was placed inside the environmental chamber, and its output terminal was coupled to the
Spectrum Analyzer through a 20 dB attenuator.

*  One transmitter channel frequency was tested,

The DUT was supplied by a variable power supply.

»  The environmental chamber was cycled down to -3(F C. When the chamber reaches -30°C, the EUT was
powered on with the nominal voltage level, with the transmitter keyed off. The terminal remained in the
chamber at -30°C for a period of 1 hour. After 1 hour the transmitter was continuously keyed on, at full
power. The transmitter frequency of the terminal was measured from the spectrum analyzer every minute for
a period of 10 minutes.

®  After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 85% nominal
voltage level and measurement was repeated.

*  After 10 minutes the variable power supply was adjusted to supply the EUT with voltage of 115% nominal
voltage level and measurement was repeated,

®  When the measurement complete, the transmitter was keyed off and the chamber was cycled up to 10° C
steps. The EUT remained powered up (unkeyed) at -20° C for a minimum period of 1 hour, after which the
measurements will be made as outlined above.

®  The above was repeated for -10, 0, 20, 30, 40 and 50 degrees Celsius,

¢ e

Product Name RADIO TRANSCEIVER

Model No. MDS 9790

Center Frequency 929.05 MHz

Full Power Level 5 Waits

Frequency Tolerance Limit 0.00015 % or 1393.6 Hz at 929.05 MHz

Max. Frequency Tolerance

Measured -0.000086 %

. Ineut Voltage Rat% 120 V 60 Hz

ULTRATECH GROUP OF LABS File #: MICSF101TX
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RADIO TRANSCEIVER

MODEL MDs 9790

FREQUENCY STABILITY TEST
Nominal Freq. = 936.0500 MHz

Temperature [Frequency Error Frequency Error %

[Degrees C Hz.
-30 -756 -0.000081
-20 -800 -0.000085
-10 -802 -0.000086
0 -720 -0.000077
10 -527 -0.000056
20 -295 -0.000032
30 -246 -0.000026
40 -216 -0.000023
50 -317 -0.000034

MDS 9790 S/N 00795553

Measurement was performed at Microwave Data Systems 12/3/98

after radio became inoperative during temperature testing
at Ultratech Labs.

Page 19A
FCC ID: ESMDS9790
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RADIO TRANSCEIVER, Model MDS 6790 o FCC ID: E5MDS9790
CENTER FREQUENCY & RF POWER OUTPUT YARIATION
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON {Nominal) (85% of Nominal) (115% of Nominal)
TEMP, TIME 120 Volis 102 Volis 138 Volts
(°C) {(Minutes) Hz dB Hz dB Hz dB
=30 0 N/A N/A N/A N/A N/A
1 N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A
-20 0 N/A N/A N/A N/A N/A
1 N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A
-10 0 N/A N/A N/A N/A N/A
1 N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A
0 0 -197 N/A N/A N/A N/A N/A
1 -200 N/A N/A N/A N/A N/A
2 -226 N/A N/A N/A N/A N/A
3 -221 N/A N/A N/A N/A N/A
4 -223 N/A N/A N/A N/A N/A
5 -197 N/A N/A N/A N/A N/A
6 -234 N/A N/A N/A N/A N/A
7 -203 N/A N/A N/A N/A N/A
8 -231 N/A N/A N/A N/A N/A
9 -169 N/A N/A N/A N/A N/A
10 -189 N/A N/A N/A N/A N/A
ULTRATECH GROUP OF LABS
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada L5L SR2 Nov. 26, 1998
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CENTER FREQUENCY & RF POWER OUTPUT VARIATION
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON (Nominal) (85% of Nominal) {115% of Nominal)
TEMP. TIME 120 Volts 102 Volts 138 Volts
(°C) (Minutes) Hz dB Hz dB Hz dB
+10 0 -74 N/A N/A N/A N/A N/A
1 -57 N/A N/A N/A N/A N/A
2 -100 N/A N/A N/A N/A N/A
3 -66 N/A N/A N/A N/A N/A
4 -71 N/A N/A N/A N/A N/A
5 -91 N/A N/A N/A N/A N/A
6 =77 N/A N/A N/A N/A N/A
7 -57 N/A N/A N/A N/A N/A
8 -97 N/A N/A N/A N/A N/A
9 -69 N/A N/A N/A N/A N/A
10 -78 N/A N/A N/A N/A N/A
+20 0 -10 +0.3 -31 +0.3 -54 +0.3
1 -40 +0.3 -26 +0.3 -31 +0.3
2 -60 +0.3 -46 +0.3 -40 +0.3
3 -40 +0.3 -51 +0.3 -54 +0.3
4 -30 +0.3 -29 +0.3 -34 +0.3
5 -60 +0.3 -43 +03 -23 +0.3
6 -40 +0.3 -54 +0.3 -57 +0.3
7 -60 +0.3 -34 +0.3 -49 +0.3
8 -29 +0.3 -63 +0.3 -26 +0.3
9 -43 +0.3 -43 +0.3 -49 +0.3
10 -43 +{.3 -45 +0.3 -45 +0.3
+30 1] -37 N/A N/A N/A N/A N/A
1 -40 N/A N/A N/A N/A N/A
2 -63 N/A N/A N/A N/A N/A
3 -37 N/A N/A N/A N/A N/A
4 -57 N/A N/A N/A N/A N/A
5 -63 N/A N/A N/A N/A N/A
6 -34 N/A N/A N/A N/A N/A
7 -46 N/A N/A N/A N/A N/A
8 -69 N/A N/A N/A N/A N/A
9 -40 N/A N/A N/A N/A N/A
10 -37 N/A N/A N/A N/A N/A
+40 0 -231 N/A N/A N/A N/A N/A
1 -226 N/A N/A N/A N/A N/A
2 -260 N/A N/A N/A N/A N/A
3 -237 N/A N/A N/A N/A N/A
4 -220 N/A N/A N/A N/A N/A
5 -249 N/A N/A N/A N/A N/A
6 -237 N/A N/A N/A N/A N/A
7 -214 N/A N/A N/A N/A N/A
8 -254 N/A N/A N/A N/A N/A
9 -246 N/A N/A N/A N/A N/A
10 -252 N/A N/A N/A N/A N/A
ULTRATECH GROUP OF LABS File #: MICSF101
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RAD!O TRANSCEIVER, Model MDS 9790

CENTER FREQUENCY & RF POWER OUTPUT VARIATION
Supply Voltage Supply Voltage Supply Voltage
AMBIENT KEYED-ON (Nominal) (85% of Nominal) (115% of Nominal)
TEMP. TIME 120 Volts 102 Volts 138 Volts
) {Minutes) Hz dB Hz dB Hz dB
+50 0 -383 N/A N/A N/A N/A N/A
1 -400 N/A N/A N/A N/A N/A
2 -404 N/A N/A N/A N/A N/A
3 -389 N/A N/A N/A N/A N/A
4 -429 N/A N/A N/A N/A N/A
5 -420 N/A N/A N/A N/A N/A
6 -397 N/A N/A N/A N/A N/A
7 434 N/A N/A N/A N/A N/A
8 -400 N/A N/A N/A N/A N/A
9 -429 N/A N/A N/A N/A N/A
10 -409 N/A N/A N/A N/A N/A
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4.5, BANDWIDTH @ FCC 101.109

PRODUCT NAME: RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS:

@ 101.109(a)  Each emission authorization issued pursuant to these rules will show, as the emission designator,
a symbol representing the class of emission which must be prefixed by a number specifying the
necessary bandwidth. This figure does not necessarily indicate the bandwidth actually occupied by the
emission at any instant. In those cases were Part 2 of this chapter does not provide a formula for the
computation of the necessary bandwidth, the occupied bandwidth may be used in the emission
designator.

@ 101.109(b)  Station in this service will be authorized any type of emission, method of modulation, and transmission
characieristics, consistent with efficient use of the spectrum and good engineering practice, except that
Type B, damped-wave emission will not be authorized.

@ 101.109(c)  The maximum bandwidth which will be authorized per assigned is set out in the table that follows.
Regardless of the maximum authorized of the maximum authorized bandwidth specified for each
frequency band, the Commission reserves the right to issue a license for less than the maximum
bandwidth if it appears that a lesser bandwidth would be sufficient to support an applicant’s intended

communications,
Frequency Band (MHz) Maximum Authorized
Bandwidth
928 to 929 25 kHz
932 to 932.5, 941 to 941.5 12.5 kHz
932.5 t0 935, 941.5 to 944 200 kHz
952 to 960 200 kHz
CLIMATE CONDITION:

Standard Temperature and Humidity:

Ambient temperature: 21 °C
*  Relative humidity: 43%

POWER INPUT:
120 Vac, 60 Hz Nominal.

ENGINEERING ANALYSIS:

ULTRATECH GROUP OF LABS
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4.6. EMISSION LIMITATION @ FCC 101.11 1(5)

PRODUCT NAME: RADIO TRANSCEIVER, Model No.: MDS 9790

FCC REQUIREMENTS:

Emissions shall be attenuated below the mean output power of the transmitter as follows:

FREQUENCY MAXIMUM CHANNEL MAX. FREQ(},
RANGE OBW SPACING DEVIATION FCC APPLICABLE MASK
(MHz) (KHz) {KHz) {KHz)
028 - 960 11.250 12.5 N/A Refer to FCC 101.111(5)
CLIMATE CONDITION:

Standard Temperature and Humidity:

*  Ambient temperature: 21 °C
*  Relative humidity: 43%

POWER INPUT:

120 Vac, 60 Hz Nominal.

TEST EQUIPMENT:

*  Advantest Spectrum Analyzer, Model R3271, S/N: 15050203
*  Bird Attenuator, 50 Ohm IN/OUT
*  Audio Oscillator, HP, Model 204C, SN: 0989A08798, Output: 0-1.2 MHz, 5 Vrms.

METHOD OF MEASUREMENTS:
FCC CFR 47, Para, 2.989 - Out-of-Band Emissions:

The Emission Masks was measured with the Spectrum Analyzer controls set as shown on the test results (RBW = 100 Hz,
VBW > 100 Hz and SWEEP TIME = AUTO). The transmitter was operated at a full rated power output, and modulated
as follows:

Digital Modulation Through a Data Input Port @ 2,989(h):- Transmitters employing digital modulation techniques -

when modulated by an input signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks, pseudo-random generators
or other devices required in normal service. Additionally, the Emission Masks shall be shown for operation with any
devices used for modifying the spectrum when such devices are operational at the descretion of the user.
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RADIO TRANSCEIVER, Model MDS 8790 FCC ID: ESMDS9790
TEST ARRANGEMENT
20dB SPECTRUM
TRANSMITTER ATTENUATOR ANALYZER

TEST RESULTS: Conforms.

TESTED PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: Nov. 24, 1998

MEASUREMENT DATA

Please see attached plots for detailed measurements.
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RADIO TRANSCEIVER, Model MDS 9790 e FCC ID: ESMDS9790
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RADIO TRANSCEIVER, Model MDS 9790 FCC ID: E5MDS9790
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