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About us 
  IBBT-SMIT, Vrije Universiteit Brussel 

⇒ Specialised in Business modeling, User 
Studies & Policy Analysis related to ICT 
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Standardization and Markets (Brussels, 11 May 
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systems and network management, Business 
modeling and accounting charging and billing 
schemes. 
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Business Modelling Essentials 

  The Unified Business Model (UBM) is a 
business meta-model that aggregates viable 
business roles and their relations in a CR 
business eco-system 

  Business Archetypes: A value producer that 
provides consumer a value and gets paid for this 
by the consumer, 
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Business Modelling Essentials 

  Business Role: abstract object representing 
an organization or person that performs a set of 
actions providing a set of discrete functions to 
another role. 
⇒  Discrete Roles sell their produced value to 

customers, 
⇒  Embedded Roles are integrated within discrete 

ones and get funded by their business owners.  

  The business ecosystem incorporates roles for 
⇒  Network service provision, 
⇒  Application service provision, 
⇒  Flexible spectrum and radio resource management , 
⇒  Cognitive network management and the CPC related ones. 
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The Unified Business Model: CPC “area” 

  Home Network Business Owner (HNBO) provides network services to customers in its area and sets AAA rules as well as 
pricing, SLA, geography and spectrum strategy, 

  Home Network Operator (HNO) provides customers and Network Business Owners wireless geographic coverage, based on 
a service level including volume and velocity and QoS.  

  Device Manager is responsible for efficient management of devices native to the Home Network Operator domain, 
  Infrastructure Manager undertakes corresponding responsibilities for overall network management (Routers, Base Stations 

etc), 
  Cognitive NE Manager is responsible for tasks such as network performance analysis, reconfiguration management, context 

and policy management, traffic forecasting and decision making, 
  Resource & Spectrum Manager addresses resource management aspects related to the different RATs administered by the 

Network Operator and cooperates with peer Managers for dynamic Spectrum Management purposes, 
  Certification Manager ensures the authenticity of the downloaded software in case of reconfiguration actions, 
  Spectrum Holder  is responsible for spectrum usage rights, 
  Foreign Network Business Owner (FBNO) provides network services to foreign users, 
  Foreign Network Operator allows foreign users/devices to use its network based on FBNO’s rules and guidelines, 
  CPC (Cognitive Pilot Channel) is a discrete legal entity, an intermediary, potentially funded by a (F)NBOs consortium, 
  CPC Manager is responsible for providing the content of the information sent over the CPC. 

Home Network Business Owner 
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Infrastructure Manager Device Manager 

Cognitive NE Manager 

CPC Manager 

Cognitive NE Mgr 

Spectrum 
Holder 
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Spectrum 
Manager 
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Business Modelling Context 
  CPC as a central gatekeeper can have various 

implementations, with potentially very strong 
impact on industry architecture 

  Which ones are viable? 
  How to evaluate business viability a priori ? 

⇒  distribution of roles over actors cannot be taken as a 
given 

⇒  assumptions needed for business case cannot be made 
yet 

  Architectural (re)design involved, also at industry 
level 
⇒ Mobile industry moving towards open 

platforms? 
⇒ Basic control and value stream choices 

  In this case: business model analysis is 
appropriate 
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The Business Model Construct: 
Operationalisation 

1.  Business model as architecture of control and value in network 
of firms 

2.  Business model archetypes around gatekeeper role(s) 
3.  Business Model Configuration Matrix: crucial parameters and 

trade-offs 
4.  Strategic fit within contextual contingencies and power 

asymmetries 
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CPC as gatekeeper role 

  Solves lack of information in flexible spectrum 
context 

  Adds value by facilitating seamless network 
selection and access 

  Is bottleneck because it controls and coordinates 
information 
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CPC archetypes (1/3) 
  Operator CPC: operators deploy their own CPC. They 

control the parameters for the information that is 
offered by the CPC as well as the usage policies, and 
own the network over which the CPC information is 
transmitted 
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CPC archetypes (2/3) 
  Intermediary CPC: one or more CPCs are operated 

by a non-operator entity. A public organisation 
such as the regulator or new business actors 
could take up the role of providing a CPC 
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CPC archetypes (3/3) 
  Hybrid CPC: a general ‘meta-CPC’ is operated by 

either the regulator or an intermediary and refers 
to lower-level, individual CPCs deployed by the 
operators, within a hierarchical system. The meta-
CPC can be non-exclusive or exclusive 
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Interview Approach 
  The interviews were in-depth and semi-structured, 

and were composed of a set of qualitative and 
open-ended questions 

  They were conducted by telephone and took 
generally between 1 hour and 1 hour and 30 
minutes 

  Interviewees were sent a paper on the CPC 
concept and configurations identified earlier, as 
well as an indicative questionnaire, prior to the 
interview 

  The business model configuration matrix was 
used to structure the analysis around the most 
relevant parameters and trade-offs 
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Interviewed experts 
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Interview Questions (1/3) 
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Interview Questions (2/3) 
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Interview Questions (3/3) 
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Strategic Fit assessment (1/12) 
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Strategic Fit assessment (2/12) 
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Strategic Fit assessment (3/12) 
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Strategic Fit assessment (4/12) 
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Strategic Fit assessment (5/12) 
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Strategic Fit assessment (6/12) 
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Strategic Fit assessment (7/12) 
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Strategic Fit assessment (8/12) 
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Strategic Fit assessment (9/12) 
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Strategic Fit assessment (10/12) 
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Strategic Fit assessment (11/12) 
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Strategic Fit assessment (12/12) 
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Discarded CPC business models 

  Intermediary commercial CPC: introduces single point of failure, 
does not have necessary control over data, no strategic fit 
between stakeholders, control of customers not aligned with 
control of gatekeeping roles, continuous customer choice in 
terms of mobile access decreases instead of increases customer 
value  

  Intermediary regulatory CPC: introduces single point of failure, no 
strategic fit with main stakeholders, continuous customer choice 
in terms of mobile access decreases instead of increases 
customer value  

  Hybrid regulatory CPC: regulatory body is most likely to 
outsource meta-CPC functionality (cfr. Number portability 
databases etc.) 

  Hybrid commercial CPC: no commercial value proposition 
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Validated CPC business models (1/3) 
  Operator CPC: all operators have their own CPC. Operators control 

most of the value network and technical and customer-data on the CPC 
  Users switch (passively or actively) between their home operator’s 

available networks but continuously remain within the same business 
domain. Any technical platform activity in case of spectrum trading is 
transparent  

  Pre-established revenue sharing models set the rules for clearing 
between the network operators (national roaming) 
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Validated CPC business models (2/3) 
  Extended Operator CPC: CPC functionality is opened up to other 

connectivity providers that do not possess a CPC infrastructure. This 
is a platform in a business sense because users can access different 
business domains 

  However, Operator CPC platform not available to every stakeholder. 
Mainly complementary operators: in terms of network reach (i.e. 
smaller operators with niche technology or with network deployment 
in a limited area), or in terms of customer reach (i.e. MVNOs with 
attractive branding) 
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Validated CPC business models (3/3) 
  Hybrid Consortium CPC: Information provision for large ones and small 

operators, while operators retain control over own pilot channel and over 
own connectivity offering. From the 3 strategically feasible models, this 
one alleviates most the regulatory experts’ concerns 

  Only one CPC channel needs to be known a priori by the device.  
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Conclusions (1/4) 

  UBM integrates the 2 viable CPC deployment scenarios into the 
reference model 

  More detailed semantics may be provided after the stabilisation of 
the most viable scenarios and in parallel to the CPC technical 
work 

  The need for a CPC-type functionality as well as the likelihood of 
any major business model reconfiguration depend on the 
(uncertain) persistence and intensification of both heterogeneity 
in networks and flexible spectrum management  
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Conclusions (2/4) 

  Even under such circumstances, no strongly disruptive outcome 
vis-à-vis the current business model configuration 
⇒  Interpretation of the introduction of AWTs and even of FSM as 

not necessarily negative for current mobile operators’ 
businesses 

⇒  Estimation that the assets to compete in the mobile access 
provision domain, and more specifically to offer the CPC’s 
gatekeeping functionalities, are firmly controlled by 
established mobile operators 

⇒  Expectation that moving (most of) the CPC functionalities 
away from the operators would diminish, rather than increase, 
customer value, because it would potentially lead to 
information overload and to unpredictable tariffs for 
connectivity 
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Conclusions (3/4) 
  Towards platform rather than integrated model?  

⇒  Platformisation depens on increasing trend to RAT heterogeneity 
and flexibility of spectrum  

⇒  Validated business models include two platform models as well as 
an integrated, non-platform model. The first platform model concerns 
an Extended Operator CPC model in which the operator uses its CPC 
as a platform for (mostly complementary) smaller operators and 
MVNOs. The second one refers to a Hybrid Consortium CPC model in 
which a meta-CPC is set up by a consortium of operators, and 
functions as a platform providing generic information on the location 
of individual operators’ CPCs.  

⇒  Whether platformisation will in fact take place in such a context, 
depends a.o. on the cost structure as well as the cost saving 
potential of particular CPC implementations, and on the regulatory 
insistence on a joint solution  

⇒  any further reconfiguration and platformisation beyond these 
validated models depends on regulatory intervention that would go 
significantly further than the current consensus 



Cognitive Radio – Technical Challenges and Commercial  
Implications (07.10.09 – Hamburg) Slide 37 

Conclusions (4/4) 
  Strategic Fit around the value configuration related to CPC and 

cognitive radio 
⇒  Customer intimacy and Operational excellence, Not diversity 

of offerings is stressed. A CPC will firstly ensure efficiency 
and seamlessness; and secondly (in case of the platform 
models) will safeguard the existence of niche operators 
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Questions? 

  Contacts:  
pieter.ballon@vub.ac.be 
vania.goncalves@vub.ac.be  
makiss@di.uoa.gr 

This work was performed in project E3 which has received research funding from the 
Community's Seventh Framework program. This paper reflects only the authors' views and the 
Community is not liable for any use that may be made of the information contained therein. The 
contributions of colleagues from E3 consortium are hereby acknowledged.  


