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Future Wireless Communication SystemsFuture Wireless Communication Systems
•• Will be Will be aadaptivedaptive, , multifunctionalmultifunctional andand softwaresoftware
definabledefinable to optimally use the available bandwidthto optimally use the available bandwidth

•• They will make use of They will make use of advanced signal processingadvanced signal processing
to achieve this goal..to achieve this goal..

−− Advanced compression algorithms for voice and video signalsAdvanced compression algorithms for voice and video signals
−− Sophisticated algorithms for power control, channel Sophisticated algorithms for power control, channel 

estimation,interference cancellation, synchronization, decoding estimation,interference cancellation, synchronization, decoding etcetc
−− MulipleMuliple antenna (MIMO)antenna (MIMO)
−− Complex protocol to manage traffic in networksComplex protocol to manage traffic in networks
−− UserUser--friendly graphical manfriendly graphical man--machine interfacesmachine interfaces
−− Voice recognitionVoice recognition

•• And process these algorithmAnd process these algorithmss on on heterogeneous heterogeneous 
configurableconfigurable computing enginescomputing engines



The Algorithmic Driving ForceThe Algorithmic Driving Force



Canonical Receiver ModelCanonical Receiver Model

SOURCE
DECODER
SOURCE

DECODER

RF&ADCRF&ADC

PARAMETER ESTIMATION
PATH

PARAMETER ESTIMATION
PATH

SIGNAL DETECTION PATHSIGNAL DETECTION PATH

INNER  
RECEIVER

OUTER  
RECEIVER

CHANNEL

DECODER

CHANNEL

DECODER

FromChannel Decoder

Use the estimated channel 
parameters in the detection path
as if they were the true values From SourceDecoder



UWB UWB -- OFDM Allows…OFDM Allows…

••Application to frequency selective fading Application to frequency selective fading 
channelschannels——it makes the channel look flatit makes the channel look flat

••HighlyHighly--efficient digital implementationefficient digital implementation

••AdaptivityAdaptivity via modulation and codingvia modulation and coding

••Extension to MIMOExtension to MIMO



Performance of DVBPerformance of DVB--TT



DDesignesign Space: Architecture and AlgorithmSpace: Architecture and Algorithm

Inner ReceiverInner Receiver
BOTH algorithm and architecture space explorationBOTH algorithm and architecture space exploration

The algorithms of the inner receiver are never The algorithms of the inner receiver are never 
specified by the standardspecified by the standard

Outer ReceiverOuter Receiver
ONLY architecture space explorationONLY architecture space exploration

The  decoder  is exactly specified in the standardThe  decoder  is exactly specified in the standard



MultiMulti--level level SoCSoC DesignDesign
•• System Application DesignSystem Application Design

−− Algorithm designAlgorithm design
−− C to C translation (S/W “washing machine”)C to C translation (S/W “washing machine”)

•• Multiprocessor Multiprocessor SoCSoC Platform DesignPlatform Design
−− Specification, assembly and reconfiguration of existing IP and Specification, assembly and reconfiguration of existing IP and 

interconnect structureinterconnect structure
−− No IP blocks are designedNo IP blocks are designed

•• HighHigh--level IP Block Designlevel IP Block Design
−− ASIP designASIP design
−− Interconnect design with trend towards NetworkInterconnect design with trend towards Network--onon--Chip designChip design
−− H/WH/W IP (e.g. decoder)IP (e.g. decoder)

•• Semiconductor Technology &Basic IPSemiconductor Technology &Basic IP
−− Standard cells, I/O, memories and basic technology processesStandard cells, I/O, memories and basic technology processes

Source: P.Source: P.PaulinPaulin, DAC 2003, DAC 2003
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