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OverviewOverview

• Introduction and Motivation
• Hybrid Information System
• Coverage Detection
• Performance of Position Estimation
• Performance of Trigger Generation
• Conclusion and Outlook
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• Detection of complementary system scanning
• One transceiver Mobile transmitting/receiving or scanning 

– WLAN and UMTS/TDD: scanning during idle periods
– UMTS/FDD: Compressed Mode

Scanning not best means!

Hybrid Information System (HIS)
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MotivationMotivation
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4 Retrieve reports at 
resp. position

5
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6

Efficient LocationEfficient Location--based VHO Supportbased VHO Support
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StructureStructure of of thethe Hybrid Information SystemHybrid Information System

Hybrid Information System
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Database ContentsDatabase Contents
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Centre of Centre of GravityGravity Algorithm(1/2)Algorithm(1/2)

dCoG
x

Center of Gravity

Cell Border (idealised case)

RDA

‘misleading’
reports

high MR densitylow MR density
Out of coverage Inside coverage

‘correct’
reports

Decision
Area

• MR in HIS database
• Exploitation of erroneous positioning

density of MR changes
• Decision Area for evaluation
• Center of Gravity
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Centre of Gravity Algorithm(2/2)Centre of Gravity Algorithm(2/2)
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Centre of Gravity Algorithm(2/2)Centre of Gravity Algorithm(2/2)
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Performance of Path Prediction

95% Circular Error Margin [m]
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PathPath PredictionPrediction ResultsResults

Localization Error Model Estimation Error
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TriggerTrigger Generation Simulation Generation Simulation ScenarioScenario

random starting
position
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Impact of Impact of MeasurementMeasurement DensityDensity
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Impact of Impact of ThresholdThreshold ParameterParameter
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Impact of Impact of PositioningPositioning ErrorError
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Conclusion and OutlookConclusion and Outlook
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• Position based VHO Trigger based on third-party measurements was 
developed

• CoG algorithm can be used for coverage detection and takes into account 
imprecise positioning

• Position estimation using Kalman-Filtering allows for trade-off between 
frequency of position fixes and positioning accuracy

• Utilize directional information from CoG and movement prediction to 
minimize Ping-Pong Handovers

• Use movement prediction to trigger VHO at correct time-instances

• Adaptation of measurement frequency depending on vicinity to cell

Conclusion

Outlook
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Thank you for your attention !

Daniel Bültmann
dbn@comnets.rwth-aachen.de
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