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Motivation (1/2)
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Motivation (2/2)

Legacy Radio
© Rockwell Collins

Software Defined
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Different concepts
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MIL-STD-188-110B Serial Single Tone
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BICM-ID: Basic Concept



 
Transmitter
 connects coded bits, originally far apart in the 

sequence, to one channel symbol 

 coded bits forming one symbol are 
mutually independent
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EXIT-Charts: Basic Concept
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Simulation Results
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Simulation Results
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Simulation Results


 
Enhanced Approach -
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Proposed modification

 change mapping from Modified Gray-coding

 
to Semi-Set Partitioning

 neighboring signal constellation points are as dissimilar as possible 

 usually, only a single line of software code needs to be changed

Proposed SDR-Modes

(000)(100)

(101)

(001)

(110)

(011)(010)

(111)

0°

90°

180°

270°

(000)(111)

(100)

(011)

(001)

(101)(110)

(010)

0°

90°

180°

270°



 
Small modification offers substantial performance improvements

ss



© Fraunhofer FKIE 

Simulation Results


 
Proposed SDR-Mode with BICM-ID and SSP Labeling
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Simulation Results
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Simulation Results


 
Proposed SDR-Mode with BICM-ID, SSP Labeling and S-Rand Interleaver
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Conclusion



 
A waveforms error robustness can be increased significantly, 
if novel signal processing is applied


 

New SDR platforms are able to offer increased processing demands


 

Straight-forward implementation of BICM-ID offers only small gains


 

New SDR-Modes are not interoperable to the legacy WF 
on the air interface, but can perform significantly better

Yes, porting
 

the PHY-functionalities in a one-to-one 
manner is not always

 
appropriate, 

minor changes can reveal major performance gains!

Do recent advances in digital receiver design reveal benefits ? 
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Thanks for your Attention!

Questions or Comments?
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