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Outline	  

■ Partners	  
■ Mo,va,on	  
■ Main	  objec,ves	  	  
■ CREW	  plaNorm	  
■ CREW	  offer	  
■ Roadmap	  
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CREW
IP	  CREW	  -‐	  Partners	  

■ 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	  -‐	  Partners	  

■ Open	  Call	  3	  experimenters	  
●  Paris	  Descartes	  University	  (France)	  
●  Paris-‐Sud	  University	  (France)	  
●  Technical	  University	  of	  Cluj-‐Napoca	  (Romania)	  
●  AED	  Engineering	  GmbH	  (Germany)	  
●  TASS	  (Belgium)	  
●  Ss.	  Cyril	  and	  Methodius	  University	  in	  Skopje	  (Macedonia)	  
●  Katholieke	  Universiteit	  Leuven	  (Belgium)	  
●  Televic	  Healthcare	  (Belgium)	  

■ Prac,cali,es	  
●  Signature	  of	  Memorandum	  of	  Understanding	  
●  OC3	  mailing	  list	  
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CREW
CREW	  –	  Why?	  

The	  Internet	  plays	  a	  crucial	  role	  in	  
interconnec,ng	  technologies	  and	  
services…	  

…	  resul,ng	  in	  increasing	  complexity	  
●  more	  users,	  more	  types	  of	  users	  
●  more	  devices,	  more	  type	  of	  devices	  

(Internet	  of	  Things)	  
●  increasing	  wireless	  traffic	  demand!	  

BUT…	  radio	  spectrum	  is	  limited!	  
●  big	  differences	  depending	  on	  the	  

frequency	  band	  
–  white	  spaces	  in	  licensed	  bands	  versus	  

overcrowded	  unlicensed	  bands	  
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CREW
Overcrowded	  unlicensed	  bands	  

■  Problem	  
●  Time	  &	  frequency	  collisions	  in	  2.4	  GHz	  ISM	  band	  
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CREW
Coexistence	  in	  unlicensed	  bands	  

■ Research	  ques,ons	  
●  How	  to	  avoid	  collisions?	  

–  passive	  interference	  avoidance	  
–  true	  coopera=on	  between	  technologies	  

●  How	  to	  guarantee	  QoS	  in	  wireless	  networks?	  
●  How	  to	  reduce	  human	  exposure?	  
●  How	  to	  limit	  energy	  consump=on	  in	  wireless	  devices?	  
➔  Need	  for	  low-‐energy,	  low-‐cost	  spectrum	  sensing	  techniques	  
➔  Need	  for	  more	  dynamic	  interference	  avoidance	  techniques	  
➔  Need	  for	  energy	  efficient,	  coopera=ve	  networking	  

–  e.g.	  coopera=ve	  MAC,	  coopera=ng	  rou=ng	  
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White	  spaces	  in	  licensed	  bands	  

■  From	  exclusive	  access	  by	  primary	  (licensed)	  user	  (PU)	  only…	  
●  Problem:	  underu=lized	  spectrum	  in	  temporal	  and	  spa=al	  domain	  	  	  	  	  	  	  	  	  	  	  

→	  white	  spaces	  or	  spectrum	  holes	  
■ …	  to	  dynamic	  spectrum	  access	  by	  secondary	  users	  (SU)	  

●  increased	  spectrum	  u=liza=on	  by	  using	  white	  spaces	  

■ Research	  ques,ons	  
●  How	  SUs	  can	  use	  white	  spaces	  without	  degrading	  PU	  performance?	  
●  How	  can	  SU	  sense	  PU	  ac=vity?	  
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CREW
White	  spaces	  in	  licensed	  bands	  

■ Dynamic	  Spectrum	  Access	  models	  (1)	  
●  Interweave	  DSA	  model	  or	  opportunis,c	  spectrum	  access	  

–  u=lize	  white	  spaces	  in	  the	  temporal,	  spa=al,	  and/or	  frequency	  domain	  
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DSA from major commercial deployment. We
believe that, to address these challenges, a new
DSA model is critical, where PUs are incen-
tivized to cooperate in DSA, and hence flexible
spectrum sharing is possible. For example, spec-
trum sensing can be much simplified, and SUs
are allowed to transmit on a spectrum band
simultaneously with PUs. Furthermore, the
future DSA model should consider the political,
social, economic, and technological factors all
together. To support the future DSA model,
additional components and capabilities are need-
ed to enhance the current cognitive radio. We
call the future cognitive radio with the expanded
capabilities a network radio.

The remainder of the article is organized as
follows. We introduce the DSA models. We dis-
cuss spectrum sensing, and describe spectrum
sharing and access. We discuss the current chal-
lenges of DSA and possible breakthrough. We
describe our vision to the future DSA and net-
work radio. We then conclude the article.

DYNAMIC SPECTRUM ACCESS (DSA)
MODELS

There are three DSA models, interweave, under-
lay, and overlay [2], illustrated in Fig. 1. The
interweave DSA model is the one predominantly
studied in the literature, and the de facto stan-
dard for DSA. It is different from the overlay
and underlay DSA models in that an SU cannot
access a licensed spectrum band as long as a PU
is active on the band. Furthermore, the PU has
the absolute priority on the spectrum band, and
an SU that is accessing the spectrum band must
yield to the PU whenever the PU starts to access
the band. Hence, the interweave DSA model is
also called opportunistic spectrum access in that
SUs are constrained to opportunistically utilize
the spectrum holes or white spaces in the tempo-
ral, spatial, and/or frequency domain. With the
interweave DSA model, an SU uses the cogni-

tive radio to sense the surrounding spectrum
environment, then selects one or more idle spec-
trum band(s), and switches the cognitive radio to
the selected band(s) to transmit. Figure 1a illus-
trates the dynamics of spectrum availability and
how SUs search and access idle spectrum bands
with the interweave DSA model.

The underlay DSA model allows SUs to
transmit on a licensed spectrum band regardless
of the PU accessing the band or not, subject to a
constraint that the accumulated interference
from all SUs is tolerable by the PU, i.e., below
some threshold. There are two approaches to
meet this constraint. In the first approach, the
SU transmit power spreads over a wide range of
spectrum such that the interference to the (nar-
rowband) PU on each licensed band is well
below the threshold. This is the approach taken
by the ultra-wide band (UWB) technology. This
approach is primarily for short range communi-
cations. The second approach is called interfer-
ence temperature. With this approach, SUs can
transmit with a higher power on a licensed spec-
trum band, as long as the total interference from
all SUs on the band is below a threshold. The
challenge is how to measure the total interfer-
ence to the PU and how to impose this con-
straint on SUs. Due to this challenge, the
Federal Communications Commission (FCC)
has tabled the interference temperature
approach. Figure 1b illustrates how an SU shares
a wide range of spectrum with PUs on each
band, in the underlay DSA model.

The overlay DSA model is a more recent
development of DSA. Similar to the underlay
DSA model, the overlay DSA model also allows
SUs to transmit on a licensed spectrum band
even when the PU is accessing the band. Howev-
er, the constraint is different. Instead of con-
straining the interference from SUs to PU
through limiting the transmit power of SUs, the
overlay DSA model targets maintaining the PU
performance. SUs are allowed to transmit simul-
taneously with PUs as long as there is no perfor-

Figure 1. DSA models: a) interweave DSA model; b) underlay DSA model; c) overlay DSA model. In the interweave DSA model, an SU
can transmit only on a spectrum band where the PU is not active, and has to jump onto different bands over time. In the underlay DSA
model, an SU can transmit on a spectrum band no matter the PU is active or not, but at a low power on each band to limit interfer-
ence. In the overlay DSA model, an SU can transmit on a spectrum band with a large power even when the PU is active.
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–  two	  approaches	  
¨  centralized	  spectrum	  sharing	  

o  central	  (remote)	  coordinator:	  
spectrum	  broker	  

o  geo-‐loca=on	  database	  
o  loca=on	  of	  Secondary	  User	  (SU)	  

¨  distributed	  spectrum	  sharing	  
o  local	  spectrum	  sensing	  
o  coopera=ve	  spectrum	  sensing	  



CREW
White	  spaces	  in	  licensed	  bands	  

■ Dynamic	  Spectrum	  Access	  models	  (2)	  
●  Underlay	  DSA	  model	  

–  SU	  can	  transmit	  on	  a	  spectrum	  band	  no	  maier	  the	  PU	  is	  ac=ve	  or	  not	  
–  low	  power	  transmission	  to	  limit	  interference	  

●  Overlay	  DSA	  model	  
–  SU	  can	  transmit	  on	  a	  spectrum	  band	  with	  a	  large	  power	  even	  when	  the	  
PU	  is	  ac=ve	  

–  maintaining	  PU	  performance	  
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DSA from major commercial deployment. We
believe that, to address these challenges, a new
DSA model is critical, where PUs are incen-
tivized to cooperate in DSA, and hence flexible
spectrum sharing is possible. For example, spec-
trum sensing can be much simplified, and SUs
are allowed to transmit on a spectrum band
simultaneously with PUs. Furthermore, the
future DSA model should consider the political,
social, economic, and technological factors all
together. To support the future DSA model,
additional components and capabilities are need-
ed to enhance the current cognitive radio. We
call the future cognitive radio with the expanded
capabilities a network radio.

The remainder of the article is organized as
follows. We introduce the DSA models. We dis-
cuss spectrum sensing, and describe spectrum
sharing and access. We discuss the current chal-
lenges of DSA and possible breakthrough. We
describe our vision to the future DSA and net-
work radio. We then conclude the article.

DYNAMIC SPECTRUM ACCESS (DSA)
MODELS

There are three DSA models, interweave, under-
lay, and overlay [2], illustrated in Fig. 1. The
interweave DSA model is the one predominantly
studied in the literature, and the de facto stan-
dard for DSA. It is different from the overlay
and underlay DSA models in that an SU cannot
access a licensed spectrum band as long as a PU
is active on the band. Furthermore, the PU has
the absolute priority on the spectrum band, and
an SU that is accessing the spectrum band must
yield to the PU whenever the PU starts to access
the band. Hence, the interweave DSA model is
also called opportunistic spectrum access in that
SUs are constrained to opportunistically utilize
the spectrum holes or white spaces in the tempo-
ral, spatial, and/or frequency domain. With the
interweave DSA model, an SU uses the cogni-

tive radio to sense the surrounding spectrum
environment, then selects one or more idle spec-
trum band(s), and switches the cognitive radio to
the selected band(s) to transmit. Figure 1a illus-
trates the dynamics of spectrum availability and
how SUs search and access idle spectrum bands
with the interweave DSA model.

The underlay DSA model allows SUs to
transmit on a licensed spectrum band regardless
of the PU accessing the band or not, subject to a
constraint that the accumulated interference
from all SUs is tolerable by the PU, i.e., below
some threshold. There are two approaches to
meet this constraint. In the first approach, the
SU transmit power spreads over a wide range of
spectrum such that the interference to the (nar-
rowband) PU on each licensed band is well
below the threshold. This is the approach taken
by the ultra-wide band (UWB) technology. This
approach is primarily for short range communi-
cations. The second approach is called interfer-
ence temperature. With this approach, SUs can
transmit with a higher power on a licensed spec-
trum band, as long as the total interference from
all SUs on the band is below a threshold. The
challenge is how to measure the total interfer-
ence to the PU and how to impose this con-
straint on SUs. Due to this challenge, the
Federal Communications Commission (FCC)
has tabled the interference temperature
approach. Figure 1b illustrates how an SU shares
a wide range of spectrum with PUs on each
band, in the underlay DSA model.

The overlay DSA model is a more recent
development of DSA. Similar to the underlay
DSA model, the overlay DSA model also allows
SUs to transmit on a licensed spectrum band
even when the PU is accessing the band. Howev-
er, the constraint is different. Instead of con-
straining the interference from SUs to PU
through limiting the transmit power of SUs, the
overlay DSA model targets maintaining the PU
performance. SUs are allowed to transmit simul-
taneously with PUs as long as there is no perfor-

Figure 1. DSA models: a) interweave DSA model; b) underlay DSA model; c) overlay DSA model. In the interweave DSA model, an SU
can transmit only on a spectrum band where the PU is not active, and has to jump onto different bands over time. In the underlay DSA
model, an SU can transmit on a spectrum band no matter the PU is active or not, but at a low power on each band to limit interfer-
ence. In the overlay DSA model, an SU can transmit on a spectrum band with a large power even when the PU is active.
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DSA from major commercial deployment. We
believe that, to address these challenges, a new
DSA model is critical, where PUs are incen-
tivized to cooperate in DSA, and hence flexible
spectrum sharing is possible. For example, spec-
trum sensing can be much simplified, and SUs
are allowed to transmit on a spectrum band
simultaneously with PUs. Furthermore, the
future DSA model should consider the political,
social, economic, and technological factors all
together. To support the future DSA model,
additional components and capabilities are need-
ed to enhance the current cognitive radio. We
call the future cognitive radio with the expanded
capabilities a network radio.

The remainder of the article is organized as
follows. We introduce the DSA models. We dis-
cuss spectrum sensing, and describe spectrum
sharing and access. We discuss the current chal-
lenges of DSA and possible breakthrough. We
describe our vision to the future DSA and net-
work radio. We then conclude the article.

DYNAMIC SPECTRUM ACCESS (DSA)
MODELS

There are three DSA models, interweave, under-
lay, and overlay [2], illustrated in Fig. 1. The
interweave DSA model is the one predominantly
studied in the literature, and the de facto stan-
dard for DSA. It is different from the overlay
and underlay DSA models in that an SU cannot
access a licensed spectrum band as long as a PU
is active on the band. Furthermore, the PU has
the absolute priority on the spectrum band, and
an SU that is accessing the spectrum band must
yield to the PU whenever the PU starts to access
the band. Hence, the interweave DSA model is
also called opportunistic spectrum access in that
SUs are constrained to opportunistically utilize
the spectrum holes or white spaces in the tempo-
ral, spatial, and/or frequency domain. With the
interweave DSA model, an SU uses the cogni-

tive radio to sense the surrounding spectrum
environment, then selects one or more idle spec-
trum band(s), and switches the cognitive radio to
the selected band(s) to transmit. Figure 1a illus-
trates the dynamics of spectrum availability and
how SUs search and access idle spectrum bands
with the interweave DSA model.

The underlay DSA model allows SUs to
transmit on a licensed spectrum band regardless
of the PU accessing the band or not, subject to a
constraint that the accumulated interference
from all SUs is tolerable by the PU, i.e., below
some threshold. There are two approaches to
meet this constraint. In the first approach, the
SU transmit power spreads over a wide range of
spectrum such that the interference to the (nar-
rowband) PU on each licensed band is well
below the threshold. This is the approach taken
by the ultra-wide band (UWB) technology. This
approach is primarily for short range communi-
cations. The second approach is called interfer-
ence temperature. With this approach, SUs can
transmit with a higher power on a licensed spec-
trum band, as long as the total interference from
all SUs on the band is below a threshold. The
challenge is how to measure the total interfer-
ence to the PU and how to impose this con-
straint on SUs. Due to this challenge, the
Federal Communications Commission (FCC)
has tabled the interference temperature
approach. Figure 1b illustrates how an SU shares
a wide range of spectrum with PUs on each
band, in the underlay DSA model.

The overlay DSA model is a more recent
development of DSA. Similar to the underlay
DSA model, the overlay DSA model also allows
SUs to transmit on a licensed spectrum band
even when the PU is accessing the band. Howev-
er, the constraint is different. Instead of con-
straining the interference from SUs to PU
through limiting the transmit power of SUs, the
overlay DSA model targets maintaining the PU
performance. SUs are allowed to transmit simul-
taneously with PUs as long as there is no perfor-

Figure 1. DSA models: a) interweave DSA model; b) underlay DSA model; c) overlay DSA model. In the interweave DSA model, an SU
can transmit only on a spectrum band where the PU is not active, and has to jump onto different bands over time. In the underlay DSA
model, an SU can transmit on a spectrum band no matter the PU is active or not, but at a low power on each band to limit interfer-
ence. In the overlay DSA model, an SU can transmit on a spectrum band with a large power even when the PU is active.
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CREW	  –	  Why?	  

13	  

compare	  the	  
performance	  of	  
mul=ple	  solu=ons	  

theory	  vs.	  reality:	  
impact	  of	  real-‐life	  

deployment	  

showcase	  for	  
industry,	  regulators	  
and	  government	  

reduce	  the	  =me	  to	  
market	  

understand	  how	  
people	  experience	  
and	  use	  technology	  

… experimentally-supported research is 
crucial for validation of new CR/CN concepts 

From novel idea to commercial use … 



CREW
CREW	  –	  Why?	  

■ Wireless	  developer’s	  ques,ons	  
●  How	  to	  evaluate	  cogni,ve	  radio	  /	  cogni,ve	  networking	  
solu,ons?	  
…	  in	  a	  configurable	  environment	  
…	  in	  a	  repeatable	  way	  
…	  allowing	  fair	  comparison	  of	  results	  

●  Should/can	  I	  build	  my	  own	  heterogeneous	  tes,ng	  
environment?	  
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IP	  CREW:	  Objec,ves	  

15	  

■ establish	  an	  open	  federated	  test	  plaNorm,	  
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:	  Objec,ves	  

■ Suppor,ng	  research	  on	  CR	  and	  CN	  solu,ons	  
●  use	  the	  available	  (spectrum)	  resources	  as	  efficiently	  as	  possible,	  
by	  adap=ng	  the	  radios	  (transmiiers	  and	  receivers)	  and	  
networks	  to	  the	  wireless	  environment	  and	  the	  user	  needs	  
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IP	  CREW:	  Objec,ves	  

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

●  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	  
●  researching	  &	  offering	  beier	  methodologies	  for	  experimenta=on	  
(repeatability,	  reproducibility,	  comparability)	  

●  valida=ng	  advanced	  cogni=ve	  solu=ons	  (new	  concepts	  &	  algorithms)	  
using	  CREW	  facili=es	  and	  CREW	  methodologies	  
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CREW	  federated	  plaNorm	  
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CREW	  Federated	  plaNorm:	  key	  aspects	  

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

■  novel	  cogni,ve	  components	  	  
●  reloca,on	  of	  components	  
●  linking	  together	  sooware	  and	  hardware	  en,,es	  from	  the	  different	  partners	  
●  standardized	  API	  for	  SDR	  architectures	  (developed	  within	  WINNF)	  

■  crea,on	  of	  open	  data	  sets	  	  
●  a	  common	  data	  structure	  based	  on	  IEEE	  1900.6	  standard	  enabling	  

–  sharing	  of	  experiment	  descrip=ons,	  traces,	  data	  processing	  scripts…	  
–  spectrum	  sensing	  using	  heterogeneous	  sensing	  hardware	  

■  benchmarking	  framework	  	  
●  enabling	  experiments	  under	  controlled	  and	  reproducible	  test	  condi,ons	  
●  allowing	  fair	  comparison	  
●  offering	  automated	  procedures	  for	  experiments	  and	  performance	  evalua=on	  	  
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–  spectrum	  sensing	  using	  heterogeneous	  sensing	  hardware	  

■  benchmarking	  framework	  	  
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CREW	  federated	  plaNorm:	  key	  aspects	  

■ common	  portal	  
●  www.crew-‐project.eu	  	  
	  
	   	   	   	  	  
	  
	  
	  

	  
	  
	  

●  descrip=on	  of	  the	  facili=es,	  cogni=ve	  components	  and	  tools	  
●  usage	  policies	  
●  reques=ng	  accounts	  
●  gepng	  started:	  tutorials	   21	  
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■ Novel	  cogni,ve	  components	  	  
●  reloca,on	  of	  components	  
●  linking	  together	  sooware	  and	  hardware	  en,,es	  from	  different	  partners	  

CREW	  Federated	  plaNorm:	  key	  aspects	  
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CREW	  Federated	  plaNorm:	  key	  aspects	  

■ Novel	  cogni,ve	  components:	  imec	  Sensing	  Agent	  
●  Versa=le	  spectrum	  sensing	  engine	  building	  on	  reconfigurable	  radio	  elements	  
●  Low	  power/area/cost	  targeted	  to	  enable	  use	  in	  mobile	  devices	  	  	  
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■ Novel	  cogni,ve	  components:	  transceiver	  API	  
●  standardized	  API	  for	  SDR	  architectures	  (developed	  within	  WINNF)	  
●  func=onal	  specifica=on	  for	  command	  and	  control	  of	  RF	  hardware	  plaqorms	  
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CREW	  Federated	  plaNorm:	  key	  aspects	  

■ Crea,on	  of	  open	  data	  sets	  
●  CREW	  repository	  (www.crew-‐project.eu/repository)	  
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■ Benchmarking	  
●  is	  the	  act	  of	  measuring	  and	  evalua=ng	  

–  cogni=ve	  hardware	  components	  
–  cogni=ve	  sooware	  components	  

●  under	  reference	  condi=ons	  
●  rela=ve	  to	  a	  reference	  evalua=on	  

●  Primary	  goal	  
–  Enable	  fair	  comparison	  	  
à	  objec=ve	  performance	  indica=on	  of	  CR/CN	  concepts	  	  
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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	  experiments	  
●  Training	  &	  best	  prac=ces	  for	  experimenta=on	  
●  open	  call	  3	  /	  open	  access	  for	  free	  and	  guaranteed	  support	  to	  experiments	  
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Tes,monies	  from	  CREW	  Open	  call	  partners	  
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CREW	  provided	  a	  great	  opportunity	  to	  test	  and	  validate	  advanced	  
cogni,ve	  radio	  technical	  developments,	  which	  was	  extremely	  
difficult	  without	  CREW.	  

CREW	  has	  allowed	  us	  to	  learn	  great	  
lessons	  about	  testbed	  usage!	  

Thanks	  to	  CREW,	  we	  could	  have	  
access	  to	  state-‐of-‐the-‐art	  spectrum	  
sensing	  equipment.	  

The	  WINNF	  transceiver	  API	  is	  an	  
extremely	  efficient	  way	  of	  controlling	  
USRP2	  devices,	  providing	  a	  
significantly	  beher	  performance	  
comparing	  to	  previous	  drivers	  we	  have	  
employed	  

The	  framework	  for	  controlling	  wireless	  
test	  infrastructure	  is	  very	  powerful.	  While	  
such	  framework	  is	  originally	  designed	  for	  
describing	  and	  running	  experiments,	  it	  
can	  be	  also	  readily	  used	  for	  radio	  and	  
network	  control,	  as	  part	  of	  the	  wireless	  
cogni,ve	  solu,on	  under	  test..	  

	  IRIS	  SDR	  plaNorm	  is	  extremely	  easy	  to	  use	  and	  is	  well	  
documented.	  The	  first	  integra,on	  of	  algorithms	  was	  done	  in	  
a	  single	  day!	  IRIS	  is	  quite	  stable	  and	  there	  haven't	  been	  
detected	  neither	  bugs,	  nor	  instabili,es	  typical	  of	  other	  
frameworks.	  



CREW
Q	  &	  A	  

?	  
35	  

The research leading to these results has received funding from the European Union's Seventh 
Framework Programme (FP7/2007-2013) under grant agreement n°258301 (CREW project). 


