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Wireless developer’s questions 
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● How to evaluate cognitive radio / cognitive networking 
solutions? 

– … in a configurable environment 

– … in a repeatable way 

– … allowing fair comparison of results 
 

● Should/can I build my own testing environment? 
 



Answer: CREW 

■ Cognitive Radio Experimentation World 
● FP7 call 5 

● Project started October 2010 

● 8 core partners 

● 3 experimentation partners 

● www.crew-project.eu 

 

Target: to establish an open federated 
test platform, facilitating experimentally-
driven research on 

 

• advanced spectrum sensing 
• cognitive radio 
• cognitive networking 
• spectrum sharing  

in licensed and unlicensed bands 
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IP CREW: Target 

■CREW is … 
● Bringing together test facilities for supporting research on 

spectrum, cognitive radio & cognitive networking 

● Augment facilities with novel cognitive components 

● Bringing together expertise on experimentation 

● Facilitating access to heterogeneous test facilities 

● Offering better methodologies for experimentation 
(repeatability, reproducibility, comparability) 

 

■CREW is NOT … 
● Doing research on spectrum sensing, cognitive radio & 

cognitive networking 

● Design new algorithms 
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CREW platform 

■ Starting from 5 operational wireless testbeds 
■ heterogeneous ISM 
■ heterogeneous licensed 
■ cellular 
■ wireless sensor 
■ outdoor heterogeneous ISM/TVWS 

■ augmented with State-of-the-Art cognitive sensing platforms 
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CREW platform 
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USRP 

imec sensing agent 6 

IBBT w-iLab.t 

200 + 60 wireless nodes (WiFi/Zigbee/Bluetooth) 

cognitive components:  USRP, AirMagnet,       
 imec sensing agent 

office  
environment Pseudo-shielded environment 



imec advanced spectrum sensing 
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TU Berlin TWIST testbed 
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204 +16 wireless sensor nodes (Tmote Sky/EyesIFXv2/Shimmer2) 

cognitive components:  Wi-Spy, BEE 2 FPGA platform 



TU Dresden - LTE advanced testbed 
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Signalion SORBAS (3 eNodeB +  3 UE) 

Signalion HALO 430 SDR equipment 

Indoor & outdoor 

LTE license 



IRIS reconfigurable radio - Dublin 
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4 IRIS reconfigurable cognitive radio platforms + 4 USRP 

TV-bands license 

USRP	



Outdoor VSN - testbed 
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25 outdoor versatile sensor nodes 

GRASS RaPlaT open source radio-planning tool 



CREW federated platform: key aspects 

Transceiver API for SDR architecture (compliant to WINNF) 

Multi-antenna LTE detection 
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Industrial partners 
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EADS is a global leader in aerospace, defense and related 
services and will implement an aeronautics use case. 

 



CREW Federated platform: key aspects 

■ common portal 
● comprehensive description of the individual testbeds 

● guidelines on how to access and use the federated testbed  

■ novel cognitive components  
● relocation of components 

● linking together software and hardware entities from the different partners 

● standardized API for SDR architectures (developed within WINNF) 

■ creation of open data sets  
 a common data structure enables the emulation of CREW components in 

other experimental environments or in a simulator 

■ benchmarking framework  
● enabling experiments under controlled and reproducible test conditions 

● offering automated procedures for experiments and performance evaluation  

● allowing fair comparison 

■ 2 open calls 
● More info: http://www.crew-project.eu/opencallinfo 
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 

● guidelines on how to access and use the federated testbed  
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 

● guidelines on how to access and use the federated testbed  
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 
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CREW federated platform: key aspects 

■ common portal comprehensive description of the individual testbeds 
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■ novel cognitive components  
● relocation of components 

● linking together software and hardware entities from the different partners 

CREW federated platform: key aspects 
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CREW federated platform: key aspects 

■ creation of open data sets  
● a common data structure enables the emulation of CREW components in 

other experimental environments or in a simulator 

● Extension of IEEE 1900.6 standard 
– Experiment abstract: structured description of experiment 

– Meta information: info fordescribing, understanding, and evaluating information 

 devices, location, time, radio frequency, variable parameters, trace description, signal generation… 

– Experiment traces: e.g. sensing data 
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➜ See CREW deliverable D3.1 



CREW federated platform: key aspects 

■ transceiver API 
● standardized API for SDR architectures (developed within WINNF) 

● functional specification for RF hardware platforms command and control 
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➜ See CREW deliverable D3.1 



■ benchmarking framework  
● enabling experiments under controlled and reproducible test conditions 

● offering automated procedures for experiments and performance evaluation  

● allowing fair comparison 

CREW federated platform: key aspects 

24 

wireless environment 

system 
under test 

Benchmark 
scenario 

(2) 

Experiment 
configuration 

Testbed 
control 

(1) 

            

fu
ll	in

tegra
o
n
	

par al,	conceptual	use	

➜ See CREW deliverable D4.1 



■ benchmarking framework  
● enabling experiments under controlled and reproducible test conditions 

● offering automated procedures for experiments and performance evaluation  

● allowing fair comparison 

wireless environment 

CREW federated platform: key aspects 
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CREW usage scenarios 
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CREW internal usage scenarios 

■ US1 - Context awareness for cognitive networking 
● spectrum sensing in unlicensed (ISM) and licensed bands (TV white spaces, 

cellular systems) 

■ US2 - Robust cognitive networks 
● applications that require robust communications though avoiding harmful 

interference and using frequency agility to improve communication quality 

■ US3 - Horizontal resource sharing in the ISM band 
● algorithms, protocols and networking architectures for coexistence of and 

cooperation between independent heterogeneous network technologies  

■ US4 - Cooperation in heterogeneous networks in TV bands  
● new ideas for opportunistic spectrum access to underutilized licensed TV 

bands 

■ US5 - Cognitive Systems and Cellular Networks 
● the impact of dynamic spectrum access by secondary users on LTE cellular 

primary systems. 

➜ See CREW deliverable D2.1 
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CREW roadmap 

■Start 
● October 2010 

● Duration 5 years 
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Q & A 

Contact: 
Ingrid.moerman@intec.ugent.be 

www.crew-project.eu 
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