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■ Cogni,ve	  Radio	  Experimenta,on	  World	  
●  FP7	  call	  5	  (FIRE	  -‐	  Future	  Internet	  Research	  and	  Experimenta:on	  Ini:a:ve)	  
●  Project	  started	  October	  2010	  
●  8	  core	  partners	  
●  3+6	  open	  call	  partners	  

–  UDUR	  (UK)	  
–  TUIL	  (DE)	  
–  TECNALIA	  (ES)	  
–  IT	  (PT)	  
–  CMSF	  (PT)	  
–  CNIT	  (IT)	  
– WINGS	  (GR)	  
–  UTH	  (GR)	  
–  NICTA	  (AU)	  
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CREW
IP	  CREW:	  Target	  
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■ establish	  an	  open	  federated	  test	  pla?orm,	  
facilita,ng	  experimentally-‐driven	  research	  on	  

●  advanced	  spectrum	  sensing	  
●  cogni:ve	  radio	  (CR)	  
●  cogni:ve	  networking	  (CN)	  
●  spectrum	  sharing	  	  
in	  licensed	  and	  unlicensed	  bands	  

SDR 

DVB 



CREW
IP	  CREW:	  Target	  

■ Suppor,ng	  research	  on	  CR	  and	  CN	  solu,ons	  
●  use	  the	  available	  (spectrum)	  resources	  as	  efficiently	  as	  possible,	  
by	  adap:ng	  the	  radios	  (transmi[ers	  and	  receivers)	  and	  
networks	  to	  the	  wireless	  environment	  and	  the	  user	  needs	  

3	  

spectrum	  	  
sensing	  

cogni,ve	  
radio	  

cogni,ve	  
networking	  

spectrum	  	  
sharing	  

environment)

measure)

analysis) decision)

ac1on)
cognition 

loop 

regulatory and policy 
based information 



CREW
IP	  CREW:	  Target	  

■ CREW	  is	  NOT	  …	  
●  doing	  research	  on	  spectrum	  sensing,	  cogni:ve	  radio	  &	  
cogni:ve	  networking	  

●  designing	  new	  algorithms	  

■ CREW	  is	  …	  
●  bringing	  together	  test	  facili:es	  for	  suppor:ng	  research	  on	  
spectrum	  sensing,	  cogni:ve	  radio	  &	  cogni:ve	  networking	  

●  augment	  exis:ng	  facili:es	  with	  novel	  cogni:ve	  components	  
●  bringing	  together	  exper:se	  on	  experimenta:on	  
●  facilita:ng	  access	  to	  heterogeneous	  test	  facili:es	  
●  offering	  be[er	  methodologies	  for	  experimenta:on	  
(repeatability,	  reproducibility,	  comparability)	  

●  validate	  advanced	  cogni:ve	  solu:ons	  using	  CREW	  facili:es	  and	  
CREW	  methodologies	   4	  



CREW
CREW	  federated	  pla?orm	  

5	  

heterogeneous	  ISM	  
@	  Ghent	  (iMinds)	  

TV-‐bands	  
@	  Dublin	  (TCD)	  

LTE-‐advanced	  
@	  Dresden	  (TUD)	  

wireless	  sensor	  
@	  Berlin	  (TUB)	  

ISM/TVWS	  outdoor	  
@	  Ljubljana	  (JSI)	  

IMEC	  sensing	  agent	  

IRIS	  SW	  radio	  

TCS	  mul:-‐antenna	  LTE	  detec:on	  

IEEE#802.11#

IEEE#802.15.1#

IEEE#802.15.4#

LTE-advanced#

IMEC#Sensing#Agent#

USRP#so@ware#radio#

IRIS#GPP-based##
so@ware#radio#plaGorm#

Comreg#spectrum#licenses#

BEE2#FPGA#plaGorm#

EyesIFX#nodes#

WiSpy#Spectrum#analyzer#

TCS#MulP-antenna#LTE#detecPon#

CR#database#

VESNA#plaGorm#on##
light#pole#

TV UHF/VHF#TV#sensing#

ISM ISM#bands#sensing#

InterconnecPon#of#portals#

Interconn.#between#testbed#elements#

WinnF	  Transceiver	  Facility	  (API)	  



CREW
The	  CREW	  offer	  

■ Open	  access	  to	  5	  different	  testbed	  islands	  and	  advanced	  cogni,ve	  
components	  
●  different	  wireless	  technologies	  
●  different	  spectrum	  bands	  
●  mature	  testbeds	  
●  methodologies	  and	  tools	  for	   	   	   	   	   	   	   	   	  	  	  

experimenta:on	  
●  reproducible	  test	  condi:ons	  
●  exper:se	  from	  PHY	  layer	  	  
	  to	  applica:on	  layer	  	  

■  Portal	  with	  detailed	  informa,on	  and	  guidelines	  on	  access	  and	  use	  
of	  the	  facili,es	  (www.crew-‐project.eu)	  

■  Technical	  support	  &	  assistance	  to	  your	  experiments	  
●  methodologies	  for	  experimenta:on	  
●  open	  call	  3	  for	  free	  and	  guaranteed	  support	  to	  your	  experiments	  
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CREW	  Roadmap	  
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OC1	  exp.	   OC2	  exp.	  

0 Y1 Y2 Y3 Y4 Y5 

Op:miza:on	  and	  extensions	  Set-‐up	   Beyond	  CREW	  

Open	  access	  and	  use	  of	  CREW	  plahorm	  

Phases 
Towards	  
sustainability	  
 

Open
Call	  1	  

Open
Call	  2	  

Open
Call	  3	  

OC3	  exp.	  



CREW
CREW	  Open	  Call	  3	  –	  general	  info	  

■  (Past)	  Open	  Calls	  1	  &	  2	  
●  EC	  funding	  for	  experimenters:	  400	  k€	  (OC1)	  &	  440	  k€	  (OC2)	  
●  Standard	  FP7	  proposal	  	  &	  standard	  FP7	  evalua:on	  process	  
●  Experimenters	  become	  official	  partners	  (accession	  to	  Grant	  Agreement)	  

■  Open	  Call	  3	  
●  EC	  funding	  for	  experimenters:	  0	  k€,	  BUT	  free	  and	  guaranteed	  training	  &	  

support	  by	  CREW	  partners	  (covering	  training,	  technical	  assistance,	  extensions	  
to	  experimenta:on	  tools…)	  

●  Simplified	  proposal	  &	  blind	  peer	  review	  process	  by	  external	  experts	  
●  Coopera:on	  through	  Memorandum	  of	  Understanding	  (MoU)	  
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+	   -‐	  

Open	  Call	  1	  &	  2	   •  EC	  funding	  
•  Guaranteed	  support	  by	  CREW	  

•  Complex	  proposal	  
•  Complex	  evalua:on	  process	  
•  Complex	  administra:on	  (GA,	  CA,	  
official	  deliverables)	  

Open	  Call	  3	   •  Simple	  proposal	  
•  Fast	  evalua:on	  process	  
•  Simple	  administra:on	  (MoU,	  
short	  final	  report)	  

•  Guaranteed	  support	  by	  CREW	  

•  No	  EC	  funding	  
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CREW	  Open	  Call	  3	  –	  specific	  call	  info	  

■ Target	  number	  of	  experiments	  to	  be	  supported:	  4-‐8	  
■ Number	  of	  partners	  per	  experiment:	  1	  or	  2	  
■ Call	  deadline:	  Wednesday,	  October	  2,	  2013	  

■ Earliest	  start	  date	  of	  experiment:	  1	  January	  2014	  
■ Latest	  end	  date	  of	  experiment:	  30	  September	  2014	  
■ Maximum	  dura,on	  of	  experiment:	  6	  months	  

■ Address	  for	  proposal	  submission:	  info@crew-‐project.eu	  
■ Call	  iden,fier:	  CREW2013-‐OC3	  
■ Language	  of	  the	  proposal:	  English	  
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CREW
CREW	  Open	  Call	  3	  -‐	  topics	  

1.   	  Advanced	  spectrum	  sensing	  algorithms	  
●  Heterogeneous	  distributed	  sensing;	  
●  Local	  versus	  distributed	  spectrum	  sensing	  techniques;	  
●  Simple	  versus	  advanced	  spectrum	  sensing	  techniques;	  
●  Impact	  of	  the	  quality	  of	  the	  sensing	  hardware	  on	  spectrum	  

sensing	  resolu:on	  and	  accuracy	  (COTS	  versus	  advanced	  HW);	  
●  The	  effect	  of	  controlled	  mobility	  (via	  mobile	  robots)	  	  on	  

spectrum	  sensing	  
●  …	  
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CREW
CREW	  Open	  Call	  3	  -‐	  topics	  

2.   Coexistence	  of	  wireless	  networks	  in	  unlicensed	  bands:	  
realiza,on	  of	  the	  cogni,on	  loop	  
●  New	  algorithms,	  protocols	  and	  networking	  architectures	  for	  solving	  

the	  spectrum	  bo[leneck	  in	  ISM	  bands	  enabling	  coexistence	  
between	  wireless	  devices	  and	  (heterogeneous)	  technologies.	  

●  Cogni:ve	  networking	  monitoring	  techniques	  (all	  layers)	  and	  
understanding	  of	  the	  complex	  and	  dynamic	  wireless	  environment	  
through	  intelligently	  combining	  the	  distributed	  local	  informa:on.	  

●  Local	  versus	  collec,ve	  cogni:ve	  decision	  and	  control;	  
●  Cross-‐layer,	  cross-‐node,	  cross-‐network,	  cross-‐technology	  

op,miza,on	  strategies;	  
●  Analysis	  of	  same	  cogni:ve	  solu:on	  in	  different	  physical	  wireless	  

environments	  or	  applied	  with	  different	  test	  scenarios;	  
●  The	  effect	  of	  controlled	  mobility	  (via	  mobile	  robots)	  on	  higher	  layer	  

cogni:ve	  radio	  /	  cogni:ve	  networking	  protocols	  
●  …	   11	  



CREW
CREW	  Open	  Call	  3	  -‐	  topics	  

3.   Coexistence	  of	  wireless	  networks	  in	  licensed	  bands:	  
●  Analysis	  of	  interference	  in	  a	  primary	  system	  (e.g.	  LTE,	  DVB-‐T),	  
caused	  by	  a	  cogni:ve	  radio	  solu:on;	  

●  Analysis	  of	  robustness	  of	  a	  secondary	  system	  towards	  
interference	  from	  a	  primary	  system	  (e.g.	  LTE,	  DVB-‐T);	  

●  Impact	  of	  erroneous	  and/or	  inaccurate	  sensing	  informa:on;	  
●  Techniques/protocols	  to	  deal	  with	  harmful	  interference	  from	  
both	  primary	  and	  secondary	  side;	  

●  Flexible	  PHY	  for	  cogni:ve	  radio	  
●  Design	  of	  geo-‐loca,on	  database	  architecture	  (communica:on	  
between	  sensing	  nodes	  and	  decision	  node,	  data	  storage	  
format,	  update	  frequency	  for	  sensing…)	  

●  …	  
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CREW
CREW	  Open	  Call	  3	  –	  Terms	  &	  condi,ons	  

■ Requirements/restric,ons	  
●  Each	  proposal	  must	  make	  use	  of	  the	  CREW	  facili:es:	  
implementa:on	  and	  valida:on	  of	  the	  experiment	  must	  happen	  on	  
the	  CREW	  facili:es	  

●  The	  proposed	  experiment	  must	  lead	  to	  a	  public	  demonstra:on	  and/
or	  a	  scien:fic	  publica:on	  

●  CREW	  hardware	  cannot	  be	  moved	  outside	  the	  CREW	  testbeds.	  
■ Proposal	  evalua,on	  

●  Acceptance	  rules	  	  
1.  Technical	  novelty	  
2.  Feasibility	  of	  the	  experiment	  
3.  Availability	  of	  resources	  (infrastructure,	  manpower)	  

●  Approach	  
1.  Blind	  peer	  review	  process	  by	  external	  experts	  
2.  Final	  selec:on	  of	  proposals	  by	  CREW	  StC	  
3.  Final	  approval	  by	  EC	  
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CREW
CREW	  Open	  Call	  3	  –	  Proposal	  template	  

■ Proposer	  informa,on	  
●  Contact	  informa:on	  
●  Profile	  &	  exper:se	  of	  proposers	  (max.	  ½	  page	  /	  organiza:on)	  

■ General	  experiment	  evalua,on	  
●  Title,	  acronym,	  start	  date	  &	  dura:on	  

■ Experiment	  descrip,on	  
●  Concept	  &	  mo:va:on	  (max.	  ½	  page)	  	  
●  Specifica:on	  of	  experiment	  (max.	  2	  pages)	  
●  Use	  of	  the	  CREW	  federa:on	  (max.	  ½	  page)	  

■ Impact	  of	  the	  experiment	  (max.	  ½	  page)	  	  
■ Terms	  &	  condi,ons	  

●  See	  next	  slide	  
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CREW
CREW	  Open	  Call	  3	  –	  Proposal	  template	  

■ Terms	  &	  condi,ons	  
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CREW
More	  info	  on	  CREW	  

■  Contact	  
●  Ingrid	  Moerman	  –	  iMinds	  
●  Phone:	  +32	  9	  33	  14	  925	  
●  Mail:	  ingrid.moerman@intec.ugent.be	  

■ Website	  
●  www.crew-‐project.eu	  
●  Including	  demo	  videos	  from	  OC1	  and	  OC2	  experiments	  

■ Newslefer	  
●  Subscribe	  to:	  	  
	   	   	  h[p://www.crew-‐project.eu/subscribe	  

■  Info	  on	  open	  call	  3	  
●  CREW	  website	  (h[p://www.crew-‐project.eu/opencall3)	  
●  CREW	  newsle[er	  
●  Exhibi:on/demo	  booth	  at	  Future	  Networks	  &	  Mobile	  Summit	  (July	  3-‐5,	  

2013,	  Lisbon,	  Portugal)	  
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Framework Programme (FP7/2007-2013) under grant agreement n°258301 (CREW project). 



CREW
Q	  &	  A	  

?	  
17	  

The research leading to these results has received funding from the European Union's Seventh 
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