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Tectonic Shifts In The Wireless
Landscape

Everyday life increasingly depends on wireless
Increasing heterogeneity
Increasing S/W content

Upgradeability - devices may no longer stay
the same after leaving the distribution channel

Changing regulatory models
Changing business models
Changing usage models




e Currently — spectrum allocation

 In the future two models are possible:
— Access by any device and any application
— Free markets for spectrum
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* First generation — old approach
— Algorithm
— Application code
— Compller
— Microcode architecture
— Semiconductor hardware designer

e Second generation — now
— Synergistic interaction of all layers



HW Solution Space

FPGA S|P

ASIC MULTI-PROCESSOR
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Multimode architecture
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Crosstalk in a single-chip
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Digital bus interfaces
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Middleware facilitates platform
Independence

Generic Solution

Object
Interface Object

k‘ Interface
ORB J

Cross-platform solution
Platform 1 Platform 2

Object
Interface Object

k’ Interface
T v\/‘




Qutline

Current State of Radio Technology
Digital Hardware for SDR
Transcelver architectures
Middleware

Cognitive networking
Conclusions and likely future directions




Cognitive radios and networks

There several definitions of cognitive radio
Radio that Is aware of its environment and its
capabillities

Alters BY ITSELF its behavior

Capable of following complex adaptation
strategies (Learns from previous
experiences)

Cognitive networks — the network can
adjust




Location

Spectrum

User behavior

Network state

Types of services offered
Economics

Therefore computer-processable semantics are
necessary




The Metalanguage describes:

Configuration and functionality of a radio

Waveform characteristics

T

T
O
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ne type of information being handled

nerefore, it Is an ontology that describes
njects, constraints, and relationships

ne Metalanguage includes a protocol for

exchanging information
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* Information about resources

— subject, predicate, object

— E.g. device, frequency band, 700 MHz,
e Classes

— Location.

— Device.

— Supported AIS

— Frequency Band

— Supported Protocol




<ndl:Device rdf:about="#PhoneXXX-XXX-XXXX">
<ndl:name>PhoneXXX-XXX-XXXX</ndl:name>
<ndl:locatedAt rdf.:resource="#FortWayne46805"/>
<ndl:supportedAlS rdf:resource="#GSM"/>
<ndl:supportedAlS rdf:resource="IEEE802.11b"/>
<ndl:supportedAlS rdf:resource="Bluetooth”/>
<ndl:supportedAlS rdf:resource="IEEE802.16e"/>
<ndl:supportedProtocol rdf:resource="IEEE802.11r"/>
<ndl:supportedProtocol rdf:resource="IEEE802.21"/>
<ndl:activeAlS1 rdf:resource="IEEE802.11b"/>
<ndl.activeFrequencyBand rdf:resource="2412000"/>

<ndl:connectedTo
rdf:resource="#BSSIDXXXXXXXX"/>

</ndl:Device>
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From network-centric to user-
centric models

* Network-centric model — the operator decides

e User-centric — the customer decides which
AlS to use on a session by session basis

 The Metalanguage is used to negotiate
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Technology Enablers for SDR

 RF architectures

 RF front/end: antennas, PA, filters, LNA
« ADC and DAC technology

 DSP algorithms

 Digital hardware: DSP, FPGA, and ASIC
technologies

o Software for SDR, middleware, and OS




Thank you!
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