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PROJECT DETAILS

®* PROJECT TITLE:
INTERFERENCE MITIGATION IN SATELLITE COMMUNICATIONS

OBJECTIVES

DETECT .. CHARACGCTERIZE .. LOCATE .. MITIGATE .. MONITOR

1- DETECT —> DETECT THE PRESENCE AND IDENTIFY ALL TYPE OF INTERFERENCE

O
SOURCES PROJECT CODE

AVIO-601
2- CHARACTERIZE => RECOGNIZE, MEASURE AND CLASSIFY INTERFERENCE SIGNAL

SIGNATURES ®* PROJECT START DATE:
3- LOCATE DETERMINE THE INTERFERENCE POSITION AND ORIENTATION 01 OcToBER 201 6

®* PROJECT END DATE:

4- MITIGATE REMOVE IN REAL-TIME INTERFERENCE (MITIGATION), OR AT LEAST e T TS
REDUCE ITS RESIDUAL EFFECTS

5- MONITOR RF SPECTRUM MANAGER, RFI ATLAS AND COUNTER-MEASURES AND °* PROJECT DURATION:
RFI PREDICTION 4 YEARS

®* RESEARCH WORK PLAN:

PHASE 1 - RESEARCH PROCESS (201 6-201 7)
TO ENSURE IN REAL-TIME AND FOR ALL SATCOM BANDS :
PHASE 2 - DEVELOPMENT PROCESS (201 7-201 8)
1) ROBUSTNESS 2) RELIABILITY 3) INTEGRITY 4) QUALITY OF SERVICE (QQOS) PIHASE 3 - INTEGRATION PROCES S (2018-2019)
5) CONTINUITY 6) AVAILABILITY 7)) ACCURACY 8) QQUALITY OF EXPERIENCE (QOE) PHASE 4 - DEMONSTRATION PROCESS (2019-2020)

ALLENGES

EFINE TECHNICAL SUPPORT, DATA SHARING AND EXPERTISE CAPABILITIES

EFINE STRATEGIC ALIGNMENT WITH PARTNERS’ INTERESTS AND TECHNOLOGIES

SENIOR RESEARCHERS TEAM

ARACTERIZE PRACTICAL INTERFERENCE MITIGATION TECHNIQUES AND MODELS

ETERMINE THE DEGREE OF PERFORMANCE TO ACHIEVE ALONGSIDE TECHNICAL DE UNIVERSITY CORE TEAM:

TUP EFFICIENT, CONSISTENT AND REPEATABLE REAL-TIME TESTS ENVIRONMENTS éTS * CONCORDIA * INRS * POLY °® I_IQAM

ILD END-TO-END FULL-DUPLEX SATELLITE EMULATOR : HARDWARE-IN-THE-LOOP PROF. RENE JR. LANDRY (éTS, PRINCIPAL INVESTIGATOR)
ND AN OPTIMAL TRADE-OFF BETWEEN IMPLEMENTED TECHNIQUES AND HARDWAR

EET TARGETED GOALS . DETECTIAON, CHARACGCTERIZATION, GEOLOCATION, MITIGATI

PROF. WESSAM AJIB (UQAM - UNIVERSITY DU QUEBEC A MONTREAL)
PROF. LONG LE (INRS - INSTITUT NATIONAL RECHERCHE SBIENTIFIL_\IUE)
SURE TECHNOLOGY TRANSFER TO OUR INDUSTRIAL PARTNERS PRDF. JEAN'JABQUES LAUR|N (PDLYTEBHN|QUE MDNTREAL)

PROF. CHAHE NERGUIZIAN (POLYTECHNIQUE MONTREAL)

PECTED OUTCOMES

VANGCED TECHNIQUES IN SATOOM INTERFERENCE MITIGATION (SOFTWARE / HAR
BUST SOFTWARE-DEFINED RADIO PLATFORMS INTEGRATING DEVELOPED TECHNI

PROF. YOUSEF R. SHAYAN (CONCORDIA UNIVERSITY)

INDUSTRIAL CONSORTIUM :
THALES °* VIGILANT ®* ATEM * TELESAT

LAS SOFTWARE PLATFORM CAPABLE OF SURVEYING IN REAL-TIME THE INTEGRAL +20 PROFESSIONAL ENGINEERS

MPLEX SATCOM INTERFERENCE SCENARIOS
CHNICAL REPORTS, SCIENTIFIC PUBLICATIONS AND PATENTS

PROJECT INNOVATION N & |
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THERE IS A NEAR SATURATION ON SATELLITE CAOMMUNICATIONS BANDS (L/S /€ / KU)
BECAUSE OF THE STEADY GROWTH OF DEPLOYED SERVICES AND NEW APPLICATIONS

VHF ; loraver caze names = Maobile
G Ku Com’l. Satelite Service (MSS)
Perzonal Comm Services (PCS)
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2 - THE CONGESTION OF CONVENTIONAL FREQUENCY BANDS IS CAUSING A SCARCITY OF RF HE UHF SHE 4 \H EHF
—- < AR = —>
SPECTRUM WHICH IS A MAJOR BARRIER TO THE DEPLOYMENT OF NEW SERVICES i Once every 6 months 10t z Gt N - 75GHz
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3 - IN RECENT YEARS, THE INCREASE OF INTERFERENCE EVENTS HAVE CLEARLY SHOWN PROOF - Never b b0 M 1321 B 11 u—Lm I +.J.+|E,
THAT RADIO FREQUENCY INTERFERENCE IS BECOMING MORE COMPLEX WITH SEVERE ’ﬁ
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UNIQUE LABORATORY SATCOM EMULATOR

" o
Satel ite , Q ® UNIQUE LABORATORY FULL-DUPLEX SATCOM LINK EMULATOR ! SIMULATE IN REAL-TIME A COMPLETE SATELLITE
Emulator
AVIO-601 i

Space modules

AVIO-601 NETWORK ENABLING ADVANCED COMPLEX INTERFERENCE SCENARIOS USING SOFTWARE-DEFINED RADIOS (SDR)
Space modules
AND A POWERFUL SATELLITE CHANNEL EMULATOR
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e
MP' SDR ° RT LOGIC T400CS : WORLD-CLASS CHANNEL SIMULATOR FEATURING IF AND RF HARDWARE-IN-THE-LOOP
ICO

TESTING. FLIGHT AND GROUND SYSTEM TESTING, INTERFERENCE AND REFERENCE SIGNAL GENERATION, COMPLIANCE
AND PERFORMANCE LOOP-BACK TESTING, TRAINING CAPABILITIES

Ay

AVIO-601
Terrestrial modules

'ﬁ# * BEECUBE SDR DEVICES ! FULL-SPEED PROTOTYPING PLATFORM SERVING AS A COMPLETE SATELLITE

AVIO-601 EMULATOR ENABLING REAL-TIME IMPLEMENTATION AND EMULATION OF SATELLITE TRANSPONDER FUNCTIONALITIES

Terrestrial modules

F ~ | | e °* NUTAR SDR SOLUTIONS : FEATURING DIGITAL SIGNAL PROCESSING TO ENABLE THE DEVELOPMENT AND
MZeptoSDR Integral :j‘t?"ﬁ:;asna;:c’m"'"k MZeptoSDR INTEGRATION OF AVIO-601 TECHNIQUES DEVELOPED BY RESEARCHERS (DETECTION, CHARACTERIZATION, GEOLOCATION,
MITIGATION, MONITORING)
B —
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PROJECT SCOPE s————. e RFI COUNTER-MEASURES

-Frequency: Ka-Band inmarsat
dium|101DIt: GEO

& . |-Altitude: 36,000 km
-Speed: 11,000 km/hr

* DETECTION TECHNIRQUES ! SENSE THE INTERFERENCE

! e
|.._ -

- - MULTIUSER, KURTOSIS, MULTI-CHANNEL, CROSS-FREQQUENDCY, ETC.
-Manufacturer: US-based (Motorola)

P urpose: [P Access

- requency: L-Band & Ka-Band
- Jomio iridium : * CHARACTERIZATION TECHNIQUES : DEFINE EFFECTIVE
-Altitude: 780 km [

Speed: 27,000 km/hr

MEASUREMENT APPROACHES FOR INTERFERENCE SIGNALS
- PARAMETERS: CARRIER FREQUENCY, DOPPLER EFFECT, POWER LEVEL,
MODULATION TYPE, BANDWIDTH, ETC.

®* GEOLOCATION TECHNIQUES ! TRACK INTERFERENCE

LOCATION AND ORIENTATION
- TIME / ANGLE / POWER / FREQUENCY-OF-ARRIVAL, EPHEMERIS ERROR

PROJECGCT BENEFITS

1- TO PROVIDE TOOLS TO DETECT, CHARACTERIZE, LOCATE, MITIGATE AND MONITOR INTERFERENCE

COMPENSATION, ETC.

* MITIGATION TECHNIQUES ! ELIMINATE THE INTERFERENCE

2- TO DELIVER A TRANSMISSION WITH A PERFORMANT AND CONSISTENT QUALITY OF SERVICE (QOS) OR REDUCE ITS RESIDUAL EFFECTS

3- TO IMPROVE QQUALITY OF EXPERIENCE (QOE) FOR END-USERS - SPATIAL APPROACHES (BEAMFORMING, BEAM-NULLING, BEAM-STEERING)

ALLOCATION, ETC.)
5- TO ESTABLISH A PRODUCTIVE INTERNATIONAL RESEARCH COLLABORATION BETWEEN COUNTRIES

6- TO STIMULATE ECONOMY AND INFLUENCE ESTABLISHMENT OF R&D CENTERS AND ENTERPRISES ®* MONITORING TECHNIRQUES (ATLAS PLATFORM) :

/- TO TRAIN FUTURE SPACE COMMUNITY LEADERS AND PROVIDE HQIP TO INDUSTRY - COLLECT/RECORD CHARACTERISTICS OF RFI IN REAL-TIME

8- TO ENHANCE COLLECTIVE KNOWLEDGE THROUGH IMPROVED EDUCATION AND ADVANCED TRAINING - REACT/ADJUST THE UNIT ACCORDINGLY

O- TO ENGAGE STAKEHOLDERS INVESTIGATING SATELLITE COMMUNIGCATIONS ISSUES (INTERFERENCE, - PREDICT INTERFERENCE OCCURENCE

CoGNITIVE RaDIO (CR), DYNAMIC MONITORING, ETC.
EVERYONE IS BENEFITING. OPERATORS, MANUFACTURERS, REGULATORS,

BROADCASTERS, SCIENTISTS, OFFICIALS, INSTITUTIONS, ACADEMIA AND END-USERS
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