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■ to	
  establish	
  an	
  open	
  federated	
  test	
  plaCorm,	
  
facilita,ng	
  experimentally-­‐driven	
  research	
  on	
  

●  advanced	
  spectrum	
  sensing	
  
●  cogni>ve	
  radio	
  
●  spectrum	
  sharing	
  	
  
in	
  licensed	
  and	
  unlicensed	
  bands	
  

●  cogni>ve	
  networking	
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CREW	
  plaCorm	
  for	
  open	
  call	
  1	
  

■ Offer	
  
●  we	
  deliver	
  the	
  facili>es	
  &	
  hardware	
  for	
  your	
  cogni>ve	
  radio,	
  
cogni>ve	
  networking,	
  sensing	
  experiments	
  
–  mature	
  testbeds,	
  years	
  of	
  development	
  and	
  tes>ng	
  

●  we	
  deliver	
  all	
  tools	
  needed	
  for	
  you	
  to	
  effec>vely	
  execute	
  your	
  
experiments	
  

●  consor>um	
  holds	
  exper>se	
  from	
  PHY	
  to	
  applica>on	
  layer	
  	
  

■ We	
  are	
  looking	
  for	
  
●  people	
  that	
  want	
  to	
  make	
  use	
  of	
  the	
  CREW	
  facili>es	
  
●  your	
  feedback:	
  what	
  do	
  you	
  like	
  or	
  dislike,	
  which	
  feature(s)	
  
would	
  you	
  like	
  to	
  be	
  implemented?	
  

■ Our	
  ambi,on	
  
●  to	
  become	
  the	
  reference	
  test	
  pla.orm	
  for	
  cogni>ve	
  radio	
  and	
  
cogni>ve	
  networking	
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CREW!testbed for the first open call 
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imec	
  advanced	
  spectrum	
  sensing	
  

7	
  

Analog	
  
Front-­‐end	
  

Digital	
  
Front-­‐end	
  



USRP	
  

imec	
  sensing	
  agent	
  
8	
  

IBBT	
  w-­‐iLab.t	
  

200	
  +	
  60	
  wireless	
  nodes	
  (WiFi/Zigbee/Bluetooth)	
  
cogni,ve	
  components:	
  	
  USRP,	
  AirMagnet,	
  	
   	
  	
  	
  	
  	
  

	
  imec	
  sensing	
  agent	
  
office	
  	
  
environment	
   Pseudo-­‐shielded	
  environment	
  



TU	
  Berlin	
  TWIST	
  testbed	
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The	
  TKN	
  Wireless	
  
Indoor	
  Sensor	
  Network	
  
Testbed	
  (TWIST)	
  is	
  a	
  
mul>pla.orm,	
  
hierarchical	
  testbed	
  
architecture.	
  



LTE-­‐Advanced	
  testbed	
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The	
  LTE-­‐Advanced	
  testbed	
  
is	
  a	
  pla.orm	
  for	
  research	
  
on	
  coordinated	
  mul>point	
  
transmission	
  in	
  cellular	
  
networks.	
  	
  



IRIS	
  reconfigurable	
  radio	
  

11	
  

IRIS	
  can	
  be	
  used	
  to	
  
create	
  so`ware	
  
radios	
  that	
  are	
  
reconfigurable	
  in	
  
real-­‐>me.	
  	
  



CREW	
  federated	
  plaCorm:	
  key	
  aspects	
  

■  common	
  portal	
  
●  comprehensive	
  descrip,on	
  of	
  the	
  individual	
  testbeds	
  
●  guidelines	
  on	
  how	
  to	
  access	
  and	
  use	
  the	
  federated	
  testbed	
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CREW	
  common	
  portal	
  

■ CREW	
  portal:	
  www.crew-­‐project.eu/portal	
  
●  Browse	
  by	
  name	
  
●  Overview	
  images	
  
●  Advanced	
  informa>on	
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CREW	
  common	
  portal	
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■  novel	
  cogni,ve	
  components	
  	
  
●  reloca,on	
  of	
  components	
  
●  linking	
  together	
  so`ware	
  and	
  hardware	
  en,,es	
  from	
  the	
  different	
  partners	
  

CREW	
  federated	
  plaCorm:	
  key	
  aspects	
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CREW	
  federated	
  plaCorm:	
  key	
  aspects	
  

■  crea,on	
  of	
  open	
  data	
  sets	
  	
  
●  a	
  common	
  data	
  structure	
  enables	
  the	
  emula>on	
  of	
  CREW	
  components	
  in	
  other	
  

experimental	
  environments	
  or	
  in	
  a	
  simulator	
  
●  Compliance	
  with	
  +	
  extension	
  of	
  IEEE	
  1900.6	
  standard	
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CREW	
  federated	
  plaCorm:	
  key	
  aspects	
  

■  transceiver	
  API	
  
●  standardized	
  API	
  for	
  SDR	
  architectures	
  (developed	
  within	
  WINNF)	
  
●  func>onal	
  specifica>on	
  for	
  RF	
  hardware	
  pla.orms	
  command	
  and	
  control	
  

Air interface 

Linux PC 

USRP2 

Modem 
(Ex: Radio standard 
protocol, sensing 

engine) 

Transceiver 
Façade 

Implementing 
The APIs 

(UHD 
wrapper) 

UHD 
Driver 

(PC) 

UHD 
Driver 
(Board) 

FW+HW 

Linux OS 



■  benchmarking	
  framework	
  	
  
●  enabling	
  experiments	
  under	
  controlled	
  and	
  reproducible	
  test	
  condi,ons	
  
●  offering	
  automated	
  procedures	
  for	
  experiments	
  and	
  performance	
  evalua>on	
  	
  
●  allowing	
  fair	
  comparison	
  

CREW	
  federated	
  plaCorm:	
  key	
  aspects	
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wireless environment 

system	
  
under	
  test	
  

benchmark	
  
scenario	
  

(2) 

experiment	
  
configura>on	
  

testbed	
  control	
  

(1) 



■  benchmarking	
  framework	
  	
  
●  enabling	
  experiments	
  under	
  controlled	
  and	
  reproducible	
  test	
  condi,ons	
  
●  offering	
  automated	
  procedures	
  for	
  experiments	
  and	
  performance	
  evalua>on	
  	
  
●  allowing	
  fair	
  comparison	
  

wireless environment 

CREW	
  federated	
  plaCorm:	
  key	
  aspects	
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system	
  
under	
  test	
  

raw	
  monitoring	
  
data	
  

(3) data generated by SUT 

(3) 

performance	
  
metric	
  

benchmarking	
  
score	
  

(2) 

(2) externally observable data 

(1) 

(1) data from environment 

More info: benchmarking white paper (www.crew-project.eu/documents) 



CREW	
  internal	
  usage	
  scenarios	
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CREW	
  internal	
  usage	
  scenarios	
  

■ US1	
  -­‐	
  Context	
  awareness	
  for	
  cogni,ve	
  networking	
  
●  spectrum	
  sensing	
  in	
  unlicensed	
  (ISM)	
  and	
  licensed	
  bands	
  (TV	
  white	
  spaces,	
  
cellular	
  systems)	
  

■ US2	
  -­‐	
  Robust	
  cogni,ve	
  networks	
  
●  applica>ons	
  that	
  require	
  robust	
  communica>ons	
  though	
  avoiding	
  harmful	
  
interference	
  and	
  using	
  frequency	
  agility	
  to	
  improve	
  communica>on	
  quality	
  

■ US3	
  -­‐	
  Horizontal	
  resource	
  sharing	
  in	
  the	
  ISM	
  band	
  
●  algorithms,	
  protocols	
  and	
  networking	
  architectures	
  for	
  coexistence	
  of	
  and	
  
coopera>on	
  between	
  independent	
  heterogeneous	
  network	
  technologies	
  	
  

■ US4	
  -­‐	
  Coopera,on	
  in	
  heterogeneous	
  networks	
  in	
  TV	
  bands	
  	
  
●  new	
  ideas	
  for	
  opportunis>c	
  spectrum	
  access	
  to	
  underu>lized	
  licensed	
  TV	
  
bands	
  

■ US5	
  -­‐	
  Cogni,ve	
  Systems	
  and	
  Cellular	
  Networks	
  
●  the	
  impact	
  of	
  dynamic	
  spectrum	
  access	
  by	
  secondary	
  users	
  on	
  LTE	
  cellular	
  
primary	
  systems.	
  

➜	
  See	
  CREW	
  deliverable	
  D2.1	
  
21	
  



Example	
  experiments	
  (1)	
  

■ Context	
  awareness	
  approaches	
  
●  Local	
  sensing	
  performance	
  for	
  various	
  frequency	
  bands	
  and	
  
signals	
  (ISM,	
  TV,	
  LTE)	
  

●  Characteriza>on	
  of	
  sensing	
  performance	
  of	
  different	
  hardware	
  
solu>ons	
  

●  Comparison	
  of	
  local	
  versus	
  distributed	
  sensing	
  
●  Context	
  awareness	
  performance	
  of	
  database	
  versus	
  local	
  or	
  
distributed	
  sensing	
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database approach 



Example	
  experiments	
  (2)	
  

■  Cogni,ve	
  networking	
  solu,ons	
  for	
  coexistence	
  /	
  horizontal	
  
spectrum	
  sharing	
  /	
  interference	
  avoidance	
  in	
  ISM	
  bands	
  
●  Scenario:	
  home/office/public	
  environment	
  
●  Simple	
  versus	
  advanced	
  spectrum	
  sensing	
  techniques	
  

–  Energy	
  detec>on	
  versus	
  feature	
  detec>on	
  
–  COTS	
  hardware	
  versus	
  CREW	
  hardware	
  

●  Cogni>ve	
  networking	
  monitoring	
  techniques;	
  
●  Local	
  versus	
  collec>ve	
  cogni>ve	
  decision	
  and	
  control;	
  
●  Cross-­‐layer,	
  cross-­‐node,	
  cross-­‐network,	
  cross-­‐technology	
  op>miza>on	
  
strategies;	
  

●  Different	
  physical	
  wireless	
  environments,	
  different	
  test	
  scenarios;	
  

23	
  



Example	
  experiments	
  (3)	
  

■ Cogni,ve	
  body	
  area	
  networks	
  
●  Scenario:	
  impact	
  of	
  interference	
  on	
  QoS	
  in	
  CBANs	
  
●  Sta>c	
  versus	
  mobile	
  CBAN	
  

–  Sensors	
  on	
  test	
  persons	
  or	
  robots	
  
●  Comparison	
  of	
  different	
  sensing	
  solu>ons	
  
●  Experimenta>on	
  with	
  link	
  /	
  mul>-­‐channel	
  MAC	
  protocols	
  for	
  
CBANs	
  

●  Real-­‐>me	
  /	
  delay	
  sensi>ve	
  protocol	
  support	
  

24	
  



Example	
  experiments	
  (4)	
  

■ Cogni,ve	
  algorithms	
  integra,on	
  through	
  Transceiver	
  API	
  
●  Implementa>on	
  of	
  cogni>ve	
  solu>on	
  on	
  USRP2	
  pla.orm	
  
(access	
  to	
  USRP	
  radio	
  through	
  API	
  from	
  host	
  PC)	
  

●  System	
  integra>on	
  of	
  the	
  new	
  device	
  (=	
  cogni>ve	
  algorithm	
  +	
  
USRP2	
  radio-­‐subsystem)	
  in	
  any	
  of	
  the	
  CREW	
  testbeds	
  

25	
  

Air interface 

⬌ 
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Example	
  experiments	
  (5)	
  

■ Reconfigurable	
  radios	
  and	
  adapta,on	
  mechanisms	
  in	
  a	
  
cogni,ve	
  network	
  
●  Iris	
  SW	
  radio	
  pla.orm:	
  dynamic	
  adapta>ons	
  at	
  mul>ple	
  layers	
  
in	
  the	
  protocol	
  stack,	
  including	
  the	
  physical	
  layer	
  

●  spectrum	
  sculp>ng	
  for	
  bener	
  coexistence	
  with	
  co-­‐located	
  and/
or	
  adjacent	
  systems	
  

●  the	
  implementa>on	
  of	
  a	
  cogni>ve	
  medium	
  access	
  control	
  
(MAC)	
  protocol	
  

●  use	
  of	
  TV	
  white	
  spaces	
  through	
  sensing	
  and	
  geoloca>on	
  
database	
  methods	
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Example	
  experiments	
  (6)	
  

■ Impact	
  of	
  cogni,ve	
  radio	
  on	
  a	
  primary	
  cellular	
  system	
  
●  Scenario:	
  opportunis>c	
  use	
  of	
  white	
  spaces	
  in	
  licensed	
  bands	
  
and	
  impact	
  on	
  the	
  primary	
  system’s	
  performance	
  

●  enhance	
  coexistence	
  by	
  minimizing	
  interference	
  (by	
  secondary	
  
system)	
  to	
  the	
  primary	
  system	
  

●  algorithms	
  for	
  the	
  reliable	
  detec>on	
  of	
  the	
  targeted	
  white	
  
spaces	
  via	
  energy	
  or	
  feature	
  detec>on	
  

●  algorithms	
  for	
  avoidance	
  of	
  the	
  licensed	
  signals	
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Call	
  informa,on	
  

■ Budget:	
  €	
  400,000	
  
●  Minimum	
  funding	
  per	
  experiment:	
  €	
  50,000	
  	
  
●  Maximum	
  funding	
  per	
  experiment:	
  €	
  200,000	
  

■ Number	
  of	
  experiments	
  to	
  be	
  funded:	
  3	
  to	
  5	
  
■ Number	
  of	
  partners	
  per	
  experiment:	
  1	
  or	
  2	
  
■  Type	
  of	
  par,cipants:	
  academics	
  and	
  companies	
  
■ Dura,on	
  of	
  the	
  experiment:	
  maximum	
  12	
  months.	
  	
  
■  Language	
  of	
  the	
  proposal:	
  English	
  
■  Call	
  deadline:	
  Wednesday,	
  October	
  19th,	
  2011	
  at	
  17:00h	
  CET	
  
■ Address	
  for	
  proposal	
  submission:	
  ict@ec.europa.eu	
  	
  
■  Call	
  iden,fier:	
  CREW2011-­‐OC1	
  
■  Contact	
  for	
  informa,on:	
  	
  

	
   	
  Ingrid	
  Moerman	
  (IBBT) 	
   	
  	
  
	
   	
  email:	
  Ingrid.moerman@intec.ugent.be	
  
	
   	
  phone:	
  +32	
  9	
  33	
  14	
  925	
  (office)	
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CREW	
  open	
  call	
  documents	
  

■  CREW	
  open	
  call	
  announcement	
  
●  Background	
  informa>on	
  on	
  the	
  CREW	
  project	
  
●  Call	
  informa>on	
  
●  Objec>ves	
  of	
  CREW	
  open	
  call	
  1	
  

–  How	
  to	
  use	
  the	
  CREW	
  federa>on	
  
–  Example	
  experiments	
  

●  Informa>on	
  on	
  CREW	
  facili>es	
  and	
  components	
  
●  Experiment	
  work	
  plan	
  and	
  >ming	
  

■ Guide	
  for	
  applicants	
  
●  How	
  to	
  prepare	
  and	
  submit	
  a	
  proposal	
  
●  Proposal	
  evalua>on	
  and	
  selec>on	
  
●  Support	
  to	
  proposers	
  
●  Proposal	
  format	
  (+	
  CREW	
  specific	
  informa>on!)	
  
●  Evalua>on	
  form	
  

■  CREW	
  Consor,um	
  Agreement	
  
■  Slides	
  of	
  this	
  presenta,on	
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CREW	
  open	
  call	
  documents	
  

■  CREW	
  open	
  call	
  announcement	
  
●  Background	
  informa>on	
  on	
  the	
  CREW	
  project	
  
●  Call	
  informa>on	
  
●  Objec>ves	
  of	
  CREW	
  open	
  call	
  1	
  

–  How	
  to	
  use	
  the	
  CREW	
  federa>on	
  
–  Example	
  experiments	
  

●  Informa>on	
  on	
  CREW	
  facili>es	
  and	
  components	
  
●  Experiment	
  work	
  plan	
  and	
  >ming	
  

■ Guide	
  for	
  applicants	
  
●  How	
  to	
  prepare	
  and	
  submit	
  a	
  proposal	
  
●  Proposal	
  evalua>on	
  and	
  selec>on	
  
●  Support	
  to	
  proposers	
  
●  Proposal	
  format	
  (+	
  CREW	
  specific	
  informa>on!)	
  
●  Evalua>on	
  form	
  

■  CREW	
  Consor,um	
  Agreement	
  
■  Slides	
  of	
  this	
  presenta,on	
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Call	
  objec,ves	
  
■  Experiments	
  and	
  evalua,ons	
  in	
  the	
  cogni,ve	
  radio	
  and	
  cogni,ve	
  networking	
  
research	
  domain	
  that	
  make	
  use	
  of	
  the	
  CREW	
  facili,es	
  and	
  its	
  federa,on	
  
func,onality	
  

■  Maximally	
  exploit	
  the	
  unique	
  features	
  of	
  the	
  CREW	
  facili,es	
  (at	
  least	
  2	
  
func,onali,es!)	
  
●  Combina>on	
  of	
  cogni>ve	
  components	
  from	
  different	
  testbeds	
  

–  E.g.	
  use	
  of	
  imec	
  sensing	
  agent	
  or	
  IRIS	
  SW	
  radio	
  in	
  another	
  testbed	
  
–  Comparing	
  experimental	
  results	
  obtained	
  in	
  two	
  different	
  testbeds	
  	
  

●  CREW	
  advanced	
  spectrum	
  func>onality	
  
–  Combina>on	
  of	
  CREW	
  different	
  sensing	
  solu>ons	
  (HW,	
  SW)	
  
–  Comparison	
  of	
  own	
  sensing	
  hardware	
  with	
  CREW	
  sensing	
  hardware	
  

●  Benchmarking	
  features	
  
–  Use	
  of	
  reference	
  test	
  environment	
  
–  Use	
  of	
  exis>ng	
  metrics	
  and	
  scores	
  
–  Defini>on	
  of	
  new	
  metrics	
  and	
  scores	
  

●  Common	
  Data	
  Collec>on	
  and	
  Storage	
  Methodology	
  	
  
–  Crea>on	
  of	
  public	
  data	
  traces	
  according	
  to	
  common	
  data	
  format	
  
–  Record	
  behavior	
  in	
  one	
  testbed	
  &	
  replay	
  in	
  another	
  testbed	
  

●  Transceiver	
  API	
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Experiment	
  work	
  plan	
  

1.   Experiment	
  design	
  
●  Descrip>on	
  of	
  cogni>ve	
  solu>on	
  
●  Use	
  of	
  CREW	
  federa>on	
  
●  Descrip>on	
  of	
  experiments	
  
●  Specific	
  demand	
  for	
  extensions	
  

2.   Experiment	
  set-­‐up	
  
●  Deployment	
  of	
  cogni>ve	
  solu>on(s)	
  on	
  CREW	
  infrastructure	
  
●  Implementa>on	
  of	
  extensions	
  to	
  the	
  CREW	
  federated	
  pla.orm	
  

3.   Experiment	
  execu,on	
  
4.   Feedback	
  

●  Experiments	
  results	
  &	
  analysis	
  
●  User	
  experience	
  
●  Recommenda>ons	
  

5.   Dissemina,on	
  
●  Regular	
  dissemina>on	
  ac>ons	
  
●  Demonstra>on	
  (showcase)	
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Timing	
  of	
  experiment	
  

■ Timing	
  
●  Maximum	
  dura>on:	
  12	
  months	
  
●  Major	
  milestones:	
  

–  Experiment	
  design:	
  no	
  later	
  than	
  M2	
  
–  Experiment	
  set-­‐up:	
  no	
  later	
  than	
  M4	
  
–  Experiment	
  execu>on:	
  first	
  successful	
  experiment	
  no	
  later	
  than	
  M6	
  

●  Experiment	
  feedback:	
  final	
  report	
  no	
  later	
  than	
  M12	
  
●  Dissemina>on:	
  	
  

–  first	
  dissemina>on	
  of	
  results	
  no	
  later	
  than	
  M9	
  
–  showcase	
  available	
  no	
  later	
  than	
  M12	
  

■ Remarks	
  
●  Design	
  &	
  development	
  of	
  cogni>ve	
  solu>ons	
  is	
  NOT	
  part	
  of	
  the	
  
proposal	
  (only	
  experiments!)	
  

●  Make	
  clear	
  planning	
  for	
  on-­‐site	
  visits,	
  if	
  no	
  remote	
  
experiments	
  are	
  possible	
   33	
  



Some	
  more	
  guidelines	
  
●  Discuss	
  your	
  proposal	
  idea	
  with	
  CREW	
  consor,um!	
  
●  Ask	
  informa,on	
  about	
  capabili>es	
  of	
  facili>es	
  
●  Available	
  budget	
  in	
  the	
  open	
  call	
  is	
  primarily	
  meant	
  for	
  experimenta>on	
  and	
  not	
  for	
  

buying	
  hardware	
  
●  Experiments	
  should	
  lead	
  to	
  sustainable	
  solu>ons	
  for	
  CREW	
  

–  Experiment	
  should	
  have	
  sufficient	
  added	
  value	
  for	
  the	
  CREW	
  federated	
  pla.orm	
  (during	
  &	
  a`er	
  
the	
  CREW	
  project)	
  

–  Foreground	
  knowledge	
  created	
  during	
  experiment	
  can	
  be	
  further	
  used	
  by	
  CREW	
  partners	
  and	
  
future	
  experimenters	
  (also	
  a`er	
  the	
  CREW	
  project)	
  

●  New	
  partners	
  must	
  adhere	
  to	
  the	
  CREW	
  IPR	
  regula,ons,	
  as	
  s>pulated	
  in	
  the	
  CREW	
  
consor>um	
  agreement	
  
–  All	
  foreground	
  developed	
  in	
  CREW	
  before	
  the	
  accession	
  of	
  the	
  new	
  experimenter	
  is	
  considered	
  

to	
  be	
  background	
  
–  A	
  specific	
  wrinen	
  agreement	
  is	
  needed	
  in	
  order	
  to	
  fix	
  the	
  terms	
  and	
  condi>ons	
  of	
  the	
  

ownership	
  of	
  the	
  foreground	
  concerned	
  
➔  iden>fy	
  if	
  any	
  foreground	
  will	
  be	
  created	
  and	
  under	
  which	
  condi>ons	
  access	
  rights	
  for	
  using	
  

foreground	
  will	
  be	
  granted	
  during	
  and	
  a`er	
  the	
  CREW	
  project	
  (see	
  sec>on	
  3.2	
  of	
  proposal)	
  

●  Use	
  of	
  proposal	
  informa,on	
  by	
  CREW	
  consor>um	
  is	
  desired	
  (also	
  when	
  proposal	
  is	
  
not	
  selected	
  for	
  funding)	
  	
  

●  Recommended	
  total	
  proposal	
  size:	
  20	
  -­‐	
  25	
  pages	
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Timing	
  of	
  open	
  call	
  

■  Preliminary	
  announcement:	
  June	
  16th,	
  2011	
  @	
  FNMS	
  

■ Official	
  launch	
  of	
  open	
  call:	
  September	
  14th,	
  2011	
  @	
  Brussels	
  

■  Submission	
  deadline:	
  October	
  19th,	
  2011	
  @	
  17:00h	
  (CET)	
  

■  Evalua,on	
  results	
  available:	
  December	
  2011	
  (tenta>ve)	
  

■  Start	
  of	
  new	
  partners:	
  January	
  2012	
  (tenta>ve)	
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Informa,on	
  on	
  CREW	
  facili,es	
  

■ Individual	
  testbeds	
  
●  IBBT	
  

–  Stefan	
  Bouckaert	
  (Stefan.bouckaert@intec.ugent.be)	
  

●  TU	
  Berlin	
  
–  Jan	
  Hauer	
  (hauer@tkn.tu-­‐berlin.de)	
  

●  TCD	
  
–  Luiz	
  DaSilva	
  (dasilval@tcd.ie)	
  

●  TU	
  Dresden	
  
–  Nicola	
  Michailow	
  (nicola.michailow@ifn.et.tu-­‐dresden.de)	
  

■ Sensing	
  agent	
  
●  imec	
  

–  Peter	
  Van	
  Wesemael	
  (wesemael@imec.be)	
  

■ Transceiver	
  API	
  
●  THALES	
  

–  Alejandro	
  Sanchez	
  (Alejandro.SANCHEZ@fr.thalesgroup.com)	
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More	
  info	
  

■ CREW	
  website	
  
●  www.crew-­‐project.eu/opencallinfo	
  	
  
●  Open	
  call	
  announcement	
  document	
  
●  Guide	
  for	
  proposers	
  
●  CREW	
  consor>um	
  agreement	
  
●  CREW	
  portal:	
  www.crew-­‐project.eu/portal	
  	
  

■ 	
  CREW	
  parallel	
  session	
  
●  Av.	
  Beaulieu,	
  25	
  -­‐	
  BU25,	
  room	
  0/S5	
  
●  Start	
  at	
  13:30h	
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