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111...   EEEXXXEEECCCUUUTTTIII VVVEEE   SSSUUUMMM MMM AAARRRYYY   
Beside the technical aspects, the business facets are essentials for a successful real-world deployment of a new 
system approach like the one developed within MobiThin. Especially the proper definition of business interfaces is 
of outstanding importance during the development phase in order to reduce integration effort and time to market. 
Therefore, the study of a mobile thin client service approach also has to cover business models and scenarios.  

This deliverable is the first, out of two major documents of the task “business models“ within the work-package 
“system architecture and business modelling”. The deliverable describes a generic business model framework and 
develops enhanced definitions in the context of ICT approaches like the MobiThin system and gives examples of 
business models in the already existing commercial thin client realm. Moreover it provides a brief recap of the 
MobiThin systems architecture and defines MobiThin business model scenarios, based on the defined framework. 
Finally these scenarios are mapped to the MobiThin architecture and recommendations towards architecture and 
business interfaces are derived. 

Based on a very high level of abstraction, the definition of three different stratums, a business-, a service- and a 
technical stratum, a business model framework is established. With respect to the business stratum the framework 
covers distinguished stakeholders / business roles and the interfaces in-between them. Complementary compo-
nents of a business model, like the customer itself, the value chain (in some cases a more complex abstract view of 
value networks is needed to describe a model), the products & services, the resources and the processes are also 
defined.  

Some real life examples are provided, based on the definitions of components of the business model framework. In 
order to give a better understanding how the added value of a certain business model is created, each example is 
sub-divided into the same categories, like customers, value chain / value network, business roles / business 
players, services / service bundles, resources and processes. The examples concentrate on the presentation of the 
most significant commercial thin client realizations. An additional example is given by the BlackBerry (by RIM) 
approach.  

To make the understanding of the business model scenarios easier a brief recap of the MobiThin architecture and 
its basic components is provided. A more detailed description of those technical aspects can be looked up in the 
previous deliverables of the project. 

Regarding the defined business models framework and market segmentation, up to now thin client services have 
addressed specific market segments and needs only. Now with the mobility in mind and the advance of 
telecommunication technologies more innovative services will be available through the telecommunication 
network to a broader range of customer and markets. However the defined value network of the MobiThin 
architecture can be subdivided in different sub-value chains, namely an IT-based- and a mobile network sub-value 
chain. Based on the options of this sub-value chains and the degree of fragmentation (or number of business 
players) numerous different scenarios can be defined. To outline the potential dimensions, two extreme scenarios 
(single business player scenario and totally fragmented value system) are defined and give the limits of least and 
most complexity. These two borders are also representing the number of potential players. To illustrate the 
spectrum in-between, two additional scenarios (telco oriented scenario and internet assisted scenario) are defined 
exemplarily. 

The existing deliverable of WP2, WP3 and WP4 detailed the MobiThin architecture by building the basic blocks, 
defining the components and describing the interfaces in between. The way the business modelling architecture is 
developed, is a bit different from this straight forward approach. In addition to the defined basic business roles and 
possible business players, the generic interfaces are developed to align the business modelling work with the 
technical architecture as much as possible. These generic interfaces between two business partners, respective 
roles have to cover at least the four activities to check of the business relation, to check of user credentials, to 
check of charging data records and to check of technical configuration. These four generic interfaces are mapped 
on two scenarios (telco oriented - and internet assisted scenario) in order to detail the generic interfaces for the 
respective business relationship and to analyse possible open points concerning the architecture.  

Finally consequences and recommendations towards the MobiThin architecture and its sub-components are 
derived from the findings of the preliminary business model studies. Those additional requirements will be used 
complement the definition of the architecture and maximise the applicability of the developed solution across both 
the expected range of uses and value chains in the later phase of the project.  
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222...   III NNNTTTRRROOODDDUUUCCCTTTIII OOONNN   
2.1 PROJECT CONTEXT  

The scope of work package 2 is to cover all system architecture and business models aspects within the MobiThin 
project. Moreover the work-package acts as internal review instance to ensure the overall soundness of the 
architecture and the compliance with the component and service management framework related work within 
work-package 3 and 4. In consequence work-package 2 will be active during the whole project duration. 
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Figure 1: WP2 timing and relation with other work packages 

 

As shown in Figure 1, WP2 has already finished its first tasks, covering the requirements capturing process, the 
definition of the architecture design and an initial review. However, the business modelling task has just started 
during the last couple of month, like indicated in the original work-plan. The results of the first study and 
discussion about business models are documented in this deliverable. This task will be complemented towards the 
end of the project by the deliverable “Business Models – Final Version”. 

2.2 DELIVERABLE SCOPE  
In addition to the various technical aspects, the business aspects are essentials for a successful real-world 
deployment of a new system approach like the one developed within MobiThin. Therefore, the study of a mobile 
thin client service also has to cover business models and meaningful business scenarios. This deliverable gives 
basic definitions of business model fundamentals in the context of ICT systems like the MobiThin thin client 
system approach. Various alternative business models will be identified in terms of basic building block and their 
interaction. Examples of the actors involved in providing service to end users include network-, server-, software- 
and application providers. Especially the proper definition of business interfaces is of outstanding importance 
during the development phase in order to reduce integration effort and time to market. 

From the findings of the business model studies consequences towards the MobiThin architecture and its sub-
components will be derived. Those additional requirements will be used complement the definition of the 
architecture and maximise the applicability of the developed solution across both the expected range of uses and 
value chains in the later phase of the project.  

 

2.2.1 Customer oriented Architecture and related business model requirements 
Beside its innovative components new services and related systems architectures have to be focused on customer 
satisfaction. Providing a comprehensive positive customer experience is key. Traditional IT and ICT architectures 
pose a significant challenge to achieving the best possible customer experience, and will require an evolutionary 
transformation to a customer-centric architecture. On a very high level abstraction three different stratums can be 
identified to describe a customer oriented architecture, the business-, service- and technical stratum. With respect 
to the business stratum the definition has to cover at least distinguished business roles / stakeholders and the 
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interfaces in-between them. In consequences the definition of services and/or the interaction of bundle of services 
and service-interfaces have to be defined on a service stratum to realize a complete MobiThin service ecosystem. 
This service ecosystem will finally define requirement on technical architecture, technical components and 
technical interfaces on the technical stratum. 
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Figure 1: Stratums in customer oriented architecture 

2.2.2 Business Model Requirements and principle starting points of the discussion 
To give a framework for the definition, development and practical realisation of the MobiThin architecture and 
related technologies and the different options for the business models two possible starting points can be 
envisioned: 

·  the technology and technical system architecture of the MobiThin system 

·  the potential business models 

Both starting points have advantages and shortcomings in different directions. Starting from the technology might 
enable the development of a simple and efficient system approach. The most critical drawback might be the 
integration of the business environment into an existing technology and necessary adoptions. Those adoptions 
could be quite difficult and might need a lot of additional effort and time. Starting from the business model 
perspective will introduce the business requirements from the scratch. This could result in complex prerequisites 
for the development of technology with numerous interfaces to be covered and changes of the business 
requirements might result in additional effort too. Another basic aspect from the business perspective in the 
telecommunication context is the openness of the solution. In most cases proprietary solutions result in more initial 
profit, but lower adoption rate over time. On the other side, open solutions tend to be given away for free in the 
fixed network area. Due to current bandwidth restrictions mobile networks are for the moment not on such a track 
and could gain higher revenues from their service (a classical example is the SMS). The consequence is that for a 
considerable commercial success, openness is required, but without the perspective of satisfying revenues the 
operators and service providers will not start the service.  
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333...   BBBUUUSSSIII NNNEEESSSSSS   MMM OOODDDEEELLL    FFFRRRAAAMMM EEEWWWOOORRRKKK    OOORRR   EEECCCOOOSSSYYYSSSTTTEEEMMM    
In Marketing the term Market is a consumer centric definition and the conceptual approach of a Market analysis is 
a progressive task from the identification of a potential market segment (people in a total population that would 
have interest in acquiring a product) to the identification of a penetrated market (people that have purchased the 
product). However it is not the intention of this chapter to identify business cases and the market size which 
depends on several factors such as the product price in addition to the market segmentation. Instead we will focus 
our attention on the basic business model issues to address the fundamentals of “IT-“ and “network economy” 
issues. 

Up to now there is no general accepted business model framework for the ICT market. This is a market-space that 
is characterized by continuous changes in a more or less uncertain environment. The following paragraphs will 
define a suitable business model framework for mobile thin client approaches in the context of MobiThin, based 
on accepted definitions, own research and findings of other recent IST projects like MUSE [1] or MOBILELIFE 
[2].  It gives a framework of a network of partners for creating, marketing and delivering value and relationship 
capital, in order to generate profitable and sustainable revenue streams. 

3.1 POTENTIAL STAKEHOLDER  
The definition of the term stakeholder is even more general as the definition of a business player or business role 
(definition of both see chapter 3.2.2). As part of the ecosystem where certain business models could be embedded, 
stakeholder can be identified. These stakeholders might influence the business model in completely different 
manners. Examples of stakeholders are the customer of a mobile thin client service itself, business players 
involved in a certain business model as well as standardization bodies, regulation authorities or federal 
governments. With respect to the direct influence on a certain business model stakeholder can be subdivided in 
two groups, active and passive stakeholders. Mapped to the examples, customers and other business players can be 
defined as active stakeholders, whereas standardization bodies, federal regulation or network agencies or federal 
governments are examples of passive stakeholders. They are not influencing a certain business directly, but of 
course influence the whole ecosystem. 
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Figure 2: Relationship of business model and stakeholders 

 

3.2 COMPONENTS OF BUSINESS MODELS 
By diving into a business model definition, a number of key components can be identified. The definitions in this 
paragraph are borrowed from “Enabling technologies for mobile services, MOBILIFE” [3]. 

Beside the business players or business roles, already identified as concretization of active stakeholders, the key 
components are the customer itself, the value chain (in some cases a more complex abstract view of value 
networks is needed to describe a model), the products & services, the resources and the processes. All key 
components are described in the following sub-chapters. An overview is illustrated in figure 3. Here the entities 
marked with blue are essentially generating the value and orange entities deliver and strengthen the value for all 
business players. 
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Figure 3: Components of a business model [2] 

3.2.1 Customers 
Business Models should focus on customer needs and expectation, so the customers will always have the central 
role in any business model and defines a set of requirements that has to be fulfilled or at least taken into account 
by all other components of a business model. 

Needs and expectations are of cause strongly depending on the target customer group and most likely connected to 
the organizational context, e.g. the needs of a private user will differ completely from the needs of a user in the 
context of professional application in a multinational company. On the other hand, emotional and irrational needs 
can be important drivers as well. The balance of these factors should be searched at the specific application and 
service level. Behaving spontaneously (anywhere, anytime) and taking advantage of the idle time are two trends 
offering interesting possibilities for future mobile services. 

 

3.2.2 Value chain / Value Network 
 

 
Figure 4: Value chain [4] 

The value chain is a concept that was first described by Michael Porter in 1985. It is essentially a chain of 
activities, where products pass through the parts of the chain and at each activity the product gains some value. 
The chain gives the products more added value than the sum of added values of all activities.  

The value chain categorizes the generic value-adding activities of an organization. The "primary activities" 
include: inbound logistics, operations (production), outbound logistics, marketing and sales (demand), and services 
(maintenance). The "support activities" include: administrative infrastructure management, human resource 
management, information technology, and procurement. The costs and value drivers are identified for each value 
activity.  

 

The concept of value chains has been extended beyond individual organizations. It can apply to whole supply 
chains and distribution networks. The delivery of a mix of products and services to the end customer will mobilize 
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different economic factors, each managing its own value chain. The industry wide synchronized interactions of 
those local value chains create an extended value chain, sometimes global in extent. Porter terms this larger 
interconnected system of value chains the "value system." A value system includes the value chains of a firm's 
supplier (and their suppliers all the way back), the firm itself, the firm distribution channels, and the firm's buyers 
(and presumably extended to the buyers of their products, and so on). 

In the context of MobiThin we use the idea of a “value system” to describe the interaction of the different business 
roles / business players, so a value system might look like shown in  

 

 
Figure 5: Value system and business roles 

In the realm of MobiThin the business relationships are not per se organized in a linear manner, like suggested by 
the idea of value chains, but organized in a rather two-dimensional manner. An example of such a value network is 
given in Figure 6. In this network adjacent basic building blocks can interact directly with each other to deliver 
services along a potential chain or to receive the revenue. In general a number of value chains/ value systems can 
be extracted out of a value network. In chapter 6 this model will be used to describe meaningful business scenarios 
with respect to the MobiThin architecture.  

Moreover it could make sense to define different planes of value networks, e.g. to distinguish in-between tasks and 
business roles in normal operation of the services and during role-out and establishment of infrastructure and 
services. However, the number and separation of basic building blocks might been quite similar in the different 
planes like indicated in Figure 7. Beside the operational plane, sketched in Figure 7, the second plane summarizes 
the role-out and the maintenance aspects.  The detailed descriptions of the MobiThin scenarios in the following 
chapters will concentrate on the “operational plane“ of the value network. 
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Figure 6: Generic value network  
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Figure 7: Planes in the value network 

 

3.2.3 Business roles / Business players 
A business role is defined by a logical grouping of responsibilities. The idea is to provide a generic framework of 
atomic entities with appropriate granularity that allows for mapping the roles on different possible real-life actors. 
A single "role" can be a real life actor or multiple roles can be combined in one business actor, which is called a 
business player in this context. That is the case when a role provides services to (an)other player(s) outside his 
organization and hence also has a business relationship. A role may have "business responsibilities" and/or 
“service responsibilities, as well as "technical responsibilities". 
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Figure 8: Definition of business player and business role 

A business player is a legal entity in real life that combines one or more business roles, each of which must be 
instantiated as either a "business role", a “service role” a "technical role" or a combination of those aspects. The 
combination of roles may vary from scenario to scenario (e.g. by acquisitions, divestments, or establishment of 
new roles). 
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In the context of these definitions the responsibilities with respect of the three basic stratums (business-, service- 
and technical-stratum, see also figure 1) could be seen as following:  

·  "Business responsibility": fulfilment of a service towards another business role/ -player in accordance 
with a contract. 

·  “Service responsibility”:  technical tasks or functions to provide a service to another business role / -
player 

·  "Technical responsibility": includes in general the responsibility for equipment and physical realization. 

3.2.4 Product/service bundles 
The definition of services is of course strongly correlated to the definition of products in the generic definition of 
value chain by Porter [4]. So for this document we will also link the definition of services to the definition of 
business roles. That means that a business role will offer at least one service to the following entities in the value 
chain. Especially towards the customer services might be combined or bundled and a business role could be 
responsible (in a business sense) for delivering those services to the customer.  

3.2.5 Resources 
The means to create value are defined in the resources component of the business model. It includes the 
assumptions on how the resources have to be conceptualised as bundles of resources, skills and technologies that 
enable the company to provide a particular benefit to customers. Technology alone is no longer a viable approach 
to the generation of value growth. A key question in the creation of a business model is the allocation of three 
types of resources: human, technological and financial. Resources can also be divided both into tangible ones like 
human assets – meaning people – equipment, technologies, and cash; and into less tangible ones like product 
designs, information, brands and relationships with suppliers, distributors, and customers. These two – tangible 
and less tangible assets – are very different kinds of asset categories. However, they all create and strengthen the 
firm's possibilities to perform. 

3.2.6 Processes 
Processes bind the different business model components together. The efficiency of processes has always been a 
way to enhance business performance. The importance of well-defined processes grows even bigger when 
products and services are not any more developed and produced by single companies working in a stable business 
environment. When value networks become more and more complex and at the same time product and service 
lifecycles shorten, it is not possible to handle the business without properly defined processes within a plane of a 
value network, as well as in-between the different planes. 
Process could be a function or a group of (repeating) functions being dependent on each other in timing and/or 
functionally, which produces a certain outcome. The purpose of a business process is to describe  

·  what actions will be done,  
·  why they are done,  
·  what preconditions are needed and  
·  what the actions will produce.  

The processes of a business consist of the activities and procedures with which a business procures resources, adds 
value, and produces and sells products and services. Some processes are formal, in the sense that they are 
explicitly defined and documented. Others are informal: they are routines or ways of working that evolve over 
time. Both of these types of processes typically occur simultaneously in a company. 
 

3.3 KEY ASSUMPTIONS FOR MOBITHIN  
Based on the statements of the previous paragraphs, some key assumptions for the business models have to be 
done. First, MobiThin has a basic architecture developed, documented in deliverable D2.2. This architecture will 
be the basis for the development or application of the business models. Second, it can be assumed that openness is 
required into two directions. The MobiThin architecture consists of different services, e.g. the application image 
service or a pure transport service of the bits and bytes. Even in a single serving company environment, it must be 
assumed that different departments are responsible for specific tasks. This will require interface between the 
services, which might but must not contain business information, e.g. billing, usage stats or SLA values. In 
addition, the combination of different technology areas, like services and networks will require in the same way 
interfaces, but with a higher demand of business related information exchange. On the other side we have to 
consider the already existing real world trends with the actual transformation in the telecom / Internet market. 
Telecommunication operators are under pressure from the Internet and its alienation of revenues. This has lead to 
the development of the NGN approach and current practical considerations for deployment and realigned 
strategies for network architectures. Inside the NGN approach relies also a certain degree of openness. From 
technical point of view, this is sometimes called service enabler and studies predict an increasing influence and 
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revenues based on this. Concluding, the following three points will have to be taken into account for the business 
model assumptions: 

·  All business models are based on the already defined MobiThin architecture and its components 

·  Openness is a requirement, the degree depends on the scale and technical realisation of the deployment 

·  Current networks and development trends should be taken into account 

3.4 BUSINESS MODEL COMPONENTS 
This chapter describes the mapping of previous defined, generic components of a generic business model towards  
the MobiThin ecosystem. 

3.4.1 Customer 
MobiThin has a number of different general scenarios outlined in D2.1 section 5 [5] with different end-customer 
groups. They could be divided into 

·  Residential and business customers 

·  Application areas like healthcare, entertainment, education, etc. 

·  using their private (local and provider unmanaged, e.g. WiFi) or public (managed operated, e.g. UMTS) 
wireless network infrastructure 

For the technical development, only the differentiation between private/public or managed/unmanaged wireless 
network infrastructure is relevant. 

Within the MobiThin value chain could be a varying number of additional customer-supplier relationships outlined 
in the following section.  

3.4.2 Potential value creating network 
For a long time the traditional value chain has been a powerful way to describe how the different activities were 
linked in the physical network. Nevertheless, as indicated in the previous paragraphs and also highlighted in [6], 
[7] this vision is an older representation that is shifting to “the Value Network” concept where the mobile 
ecosystem should be focused on values co-created by a combination of players in the network.  

A cooperative model is required wherein the relationships should be the key drivers into the creation of the 
“MobiThin-value”. Such relationships enable to strengthen the provisioning of content and services. Thanks to 
service or network enablers and a cooperative approach, a fined grained segmentation of markets is permitted and 
the Service Level Agreements between operator networks and service providers can be met. The following figure 
illustrates the main players involved in the Value Network. In-depth description of the players will be presented in 
the “business model” section.  
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Figure 9: Relationship between different providers 
The Consumer should be central element that drives the definition of the business architecture. There can be many 
combinations of B2B relations that should work together to create the MobiThin Value delivered by Service 
Providers. Important to note is that according to [7] B2C service value drives and determines B2B service value. 
Enablers help to create and deploy the service from an IT perspective and, in the Telecommunication area, this 
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comprises Telecommunication Operator Networks (access and/or core network) and other enablers (e.g. QoS, 
charging, …). Therefore attention shall be paid onto the B2B relationships.  

Our attention will mainly be focused on the vertical cooperative framework definition, i.e. between providers of 
the IT- and telecommunication part of the story. The analysis of the horizontal cooperative framework such as 
relationships between operator networks (i.e. to deal with roaming and interconnection issues as well as service 
level agreements) may further be studied in phase 2 if this can reinforce the MobiThin service delivery value.  

As explained in the previous paragraph, the relationships between customer and suppliers could vary. In the 
following, the potential value creating network for MobiThin is detailed without outlining the value chains.  

In section 3.2.2 were outlined that two different layers for the value network exist: 

·  Operation plane consisting of the services necessary to run the all parts necessary for MobiThin 

·  Roll-Out & Support Plane necessary for the development and service of different components 
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Figure 10: Operation plane with indicated relationships in-between business roles 

The operation plane will consist of all providers necessary for the service: 

·  Data centre provider runs servers with processing power and storage for the software elements running on 
the servers 

·  Application image service provider provides software components containing executable code (the 
applications) and all necessary information to run the applications properly in a server environment 

·  Data storage service provider grant users access to a virtual disk on a real server 

·  MobiThin service provider runs the software component for the thin client environment (SMF, server and 
client). This component is executed in the server environment. The provider uses the data storage and 
application images to provide the user the requested services. 

·  Core network provider operates the parts of the Internet, where typically the (MobiThin) server are 
connected. In the value network could be more than one core network present, interconnection have to be 
ensured. 

·  Access/Aggregation network provider runs the largest part of the networks connecting end-points with the 
Internet (core networks). 

·  Mobile network provider consists of all end-points with wireless interfaces towards the customer. This 
might be public as well as private available connection points. In case of public available mobile 
networks (GSM or 3GPP based), the mobile networks are typically operated as a kind of overlay making 
use of infrastructure of the access/aggregation network to connect the base stations and of the core 
network to connect the mobile core networks with other mobile core networks and to grant services 
access to the Internet services. 
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Figure 11: Roll-Out & Support Plane 

The Roll-Out & Support Plane has two major responsibilities. The first on is to develop or modify all components 
necessary to enable the MobiThin system. The second task is to support the MobiThin system during the life time. 
This will include necessary updates of software components or the adoption of equipment for new technologies. 
The special tasks are: 

·  System developers provide servers and operating systems for e.g. virtualization of the server environment 
in data centres 

·  Software developer will provide all necessary software for the MobiThin system and the applications 
running in the MobiThin system 

·  Equipment vendor will provide the telecommunication infrastructure. This includes hardware (with OS), 
but also software for e.g. service control or management 

3.4.3 Towards a cooperative model for the network economy 
In the previous sub-chapter, the principles for business roles are outlined. In the following, the operation plane of 
the value creating network is mapped on business roles, examples of scenarios based on these definitions are 
provided in chapter 6. 

A business player might undertake responsibility for different roles at once. In the following some examples are 
given. 

A “normal” business company operates today its own server’s infrastructure (data centre provider) with all 
applications (application image service provider) and storage (data storage service provider). Also the local 
network(s) (mobile network provider) are normally under control of the customer.  

Former incumbents operate typically any kind of networks (core, access/aggregation and mobile network 
provider). With the emergence of the Internet, the business strategy was to move also into the ICT market. One 
kind of this strategy was to do out-sourcing of non-core business activities like network infrastructure operation of 
the customers. In a first run, the operators were not any longer selling leased lines, but managed connectivity. By 
doing so, they entered the edges of the local networks. In a second step, the local networks (mobile network 
provider) were outsourced. In addition, servers were transferred into data centres of the incumbents (data centre 
provider) in order to provide service not possible for a business customer itself. Outsourcing might include other 
parts of the IT and telecommunication infrastructure like application licence management or unified 
communication. 

It must be noted that the roles are interacting with each other and some roles might interact with themselves, e.g. 
core network provider in order to ensure end-to-end connectivity. The roles have different technical as well as 
business responsibilities, which will depend on a certain degree on the scenarios in chapter 6.  

3.4.4 Product- and service bundling 
The basic part of the service is defined by the role of the provider. These services are offered between the different 
business roles. Besides the “pure” services, there might be needed a number of potential additional service feature 
and functions necessary to run the whole MobiThin system properly. This includes for example the request of 
monitoring information or CDR (call data records) in order to enable accounting.  

The value network consists of the different business roles. In order to increase revenues, a business player could 
overtake the control of more than one service in the value chain. This is called service bundling. In the MobiThin 
context, there exist a number of potential examples of business players for service bundling: 
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·  Data centre provider is also responsible for the data storage service like different Internet services Rapid-
share or Amazon Cloud computing 

·  The network part with core / access/aggregation and mobile network provider are typically operated by 
incumbents 

·  Large ICT provider will provide everything (if not part of an incumbent except the mobile networks) 

3.4.5 Resources 
To enable the MobiThin ecosystem, a number of general as well as provider specific resources are needed. 

·  Proper business case for financial support of investors 

·  Software to run the MobiThin service 

·  Interfaces between the players for business/service/technical and corresponding OSS/BSS software 

·  Knowledge in operating a MobiThin system by planning and operating stuff 

·  Hardware in the sense of server with processing power and data storage capabilities 

·  End-customer devices supporting the MobiThin service 

3.4.6 Processes 
Processes are not detailed in this document. 

3.4.7 Cooperative framework between IT and telecommunication areas of the 
MobiThin ecosystem 

Because service delivery is facing issues into its broad mobile deployment (i.e. connecting to the operator network 
with appropriate service level agreements), we will adopt a horizontal layer approach consisting of an IT-area 
comprising the infrastructure, that is necessary to deliver the service and a telecommunication area comprising the 
network elements required for enabling the service. By filling the gap between those areas, thin client services 
might address both targets and moreover be able to address mass markets. More particularly accessing to the 
telecommunication networks should enable access to a wider range of customers.  

For a certain period of time, the value of network increased with the number of customers, but today the challenge 
is to retain customers and propose more value added and innovative services. In addition mass market requires 
taking into account the various customer preferences and needs, the different providers in a MobiThin ecosystem, 
and the constraints of the underlying MobiThin technology (server capabilities, quality of service requirements, 
service level agreements, etc.).  

A complete MobiThin ecosystem requires filling the gap between the IT- and the telecommunication area. This 
can comprise a certain number of enablers to ensure appropriate charging system, guaranteed service delivery or 
service level agreements, service availability any where  at the network stratum (e.g. roaming, access network 
interconnection, …), security means, but also to facilitate providers to deliver services without telecommunication 
operational expertise. Therefore a service or network enabler is important to cope with the interconnection issues.  

We will present an overview of IT thin client service infrastructure followed by a presentation of 
telecommunication infrastructure.  

3.4.8 IT Area 
Traditional thin client service architecture is illustrated in the following figure. This basically comprises a service 
access gateway to access application servers (thin client servers, application image servers, service management 
servers, data image servers, etc…).  
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Figure 12: stakeholders of the service stratum 

Some improved solution involves other intermediate servers along the network path to the service infrastructure to 
enhance the user experience visibility from the Service Infrastructure and optimize the traffic scheduling over wide 
are network. Citrix Edgesight and WANscater are example solutions.  

Customers are now looking forward to seamlessly connect, social communication, multimedia content exchange at 
any time and any where. MobiThin is expected to be one of the future services taking benefits of computing 
processing power of server farms, secure personal data access, error resiliency, high availability of the service, and 
load balancing for better network resource usage. Those services would be provided thanks to appropriate service 
infrastructure.  

Important to note is that there is a general craze for Virtualization solution and Software as a Service (SaaS) which 
are changing the way the customer will pay for the service. More particularly in SaaS the client will pay to use the 
service not to own it. There the service infrastructure could provide means to use the service.  

3.4.9 Telecommunication Area 
Telecommunication service providers will have to cope with more compelling user experience and provide even 
more innovative multimedia services involving both disruptive services from IT and Telecommunication worlds.  
A high level view of the telecommunication area is illustrated in the following figure. More explanation is 
provided in the next paragraphs.  

 

  
Figure 13: Players in the telecommunication area 

In a near future, services would be accessible from anywhere, at any time, from any devices, and the user will be 
able to freely move within the network. Multiple scenarios can be envisaged. For example the user accesses the 
MobiThin service available on a corporate network from is Personal Digital Assistant, or the user accesses to his 
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personal desktop from its same personal mobile device. Use cases for MobiThin were presented in deliverable 
D2.1.  

The Telecommunication area is at the heart of fluctuating market structures as the technologies are quickly 
evolving. In addition to complex market regulation challenges for mobile and internet-related services, the 
diffusion of broadband and more demanding technologies is even more challenging over the next generation 
networks whatever the wireless technology used (WiMAX, UMTS, LTE, etc…).  

Therefore different network domains and markets can be identified: 

·  Fixed Access Networks (fixed network gateway for xDSL or optical network access, …) 

·  Mobile Network (Mobile Access Points for GPRS or UMTS access, LTE, WiFi, WiMAX, …) 

·  Wireless Home Networks (Wireless Access Points supporting WiFi, UMA, Femto-cell, …) 

·  Packet Core Network  

As previously described, the interconnection between different network operators, and more generally network 
stakeholders, is a key to success into the wide deployment of a service. Most of the dilemma resides in the 
relationships between multiple access networks.  

A first issue relates to the technical challenge into providing the user with IP-based services whatever the radio 
technology and core network. Actually the telecommunication network is shifting to an “all-IP network” though 
most of the network value profit is taken from old services like SMS and Voice Call communication. Because the 
consumer is expecting new innovative services in this new telecommunication network environment, service 
convergence will be at stake as it should provide unified and continuous service delivery through potentially any 
type of access network.  

A second issue relates to the business relationships among the players within the telecommunication area. Actually 
it is well known that when a player owns the entire chain, the service delivery can be optimal because the 
complexity of manageability is reduced and the network resource reservation can be optimal. One example can be 
a public wireless access network under the control of one telecommunication operator network.  

3.4.9.1 WIRELESS INFRASTRUCTURE 
Since multiple players can be involved in the end-to-end network value chain, the forecasted vertical cooperative 
network should cope with the technical network interconnection issues while taking into the business relationships 
so as to provide the best framework for the service delivery to the consumer.  

In the context of MobiThin the last segment of the network towards the customer is given by a wireless 
infrastructure. As illustrated in Figure 14 this part of the infrastructure can be categorized in a generic way by two 
parameters: 

·  The degree of manageability (two states can be distinguished with respect to QoS and the Service 
Management Framework it can be either managed or unmanaged 

·  The availability of the network (it can be either a private infrastructure owned by one customer or one 
company, e.g. a WiFi network with rather local coverage or a “public” infrastructure, like a nationwide 
UMTS network of a traditional mobile network operator) 

 For instance the WiFi based private wireless network will not be fully manageable on the end-to-end chain. As a 
consequence care shall be taken to provide the most appropriate end-to-end system for the delivery of the 
MobiThin service. 

Examples how the matrix created by these two parameters can be occupied are also given in Figure 14. A good 
example of a “public” available and manageable wireless infrastructure will be the network provider operated 
mobile network. A managed wireless infrastructure that is not “public” available might be only an attractive 
solution for professional used applications in a business environment, whereas a non-public available and 
unmanaged infrastructure can be applicable in a residential as well as in a business environment. A properly a bit 
more exotic example of a “public available, but unmanaged wireless infrastructure might be given by the FON 
community approach. FON is the world’s largest WiFi sharing community. Special, prepared wireless routers (“La 
Fonera”) enable members to share a part of their broadband Internet service with the FON community. In return 
for sharing, FON members - Foneros - gain free WiFi access at FON Spots worldwide (see also [9]).   
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Figure 14: Categories of wireless infrastructure 

 

3.4.9.2 IMS  AS ONE SERVICE/NETWORK ENABLER IN THE TELECOMMUNICATION AREA  
Traditional trends are somehow narrow business approaches since communication service providers from 
Information Technology world usually manage services as independent silos within their network. Contrary to this 
approach an open framework is at stake so as to bridge the telecommunication network to external applications or 
IT services. As such the IP Multimedia Subsystem can be used as the enabler between Service Stratum and Access 
Stratum.  

The IMS architecture is an overlay network offering the opportunity for intelligent and flexible delivery of 
converged services (managing the presence of the user, handling calls or providing enrich multimedia 
communication, sharing video, creating social networks, push-to-talk…). IMS aims at making the deployment of 
services faster than before and at lower costs than deploying services independent of each other.  

Actually standardized set of API and well defined procedures enable the integration of new applications with third 
party content providers. IMS is designed to be access-independent, to ensure quality of IP multimedia services, to 
ensure correct usage of media resources thanks to policy functions, to provide support for roaming and 
interworking issues, and to allow charging models to be used.  

 
Figure 15: IMS as one service/network enabler 

A more detailed presentation and possible alternatives were described in Deliverable D4.1. 

The IMS integrator could be seen as the stakeholder liberating the service provider and content provider from 
operational constraints (complex network integration, ensuring end-to-end quality of service, etc.). Therefore more 
efficient time-to-market could be fast and smooth roll out of new services could be achieved.   
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444...   EEEXXXIII SSSTTTIII NNNGGG   BBBUUUSSSIII NNNEEESSSSSS   MMM OOODDDEEELLL SSS   
This chapter provides some real life examples, based on the definitions of components of business models 
described in chapter 3.2. In order to give a better understanding how the added value of a certain business model is 
created, each example is sub-divided into the same categories, like customers, value chain / value network, 
business roles / business players, services / service bundles, resources and processes. The chapter concentrates on 
the presentation of some of the most significant examples of Thin Client offers and an additional examples given 
by the BlackBerry (by RIM) approach. Finally typical pricing models are included. 

4.1 THIN CLIENT  
Four business models are presented in this chapter. Microsoft Terminal Services is the most natural choice for 
Windows users. CITRIX enhances and extends Microsoft’s’ features. Prologue gives an end-to-end solution to 
small and medium sized customers. And finally, NoMachine presents an Open Source oriented case. 

4.1.1 Microsoft Terminal Services business model 
Remote Desktop Services (formerly known as Terminal Services) is the Microsoft's implementation of TC 
solution. This component of Windows operating system (both server and client versions) allows a remote access 
from a client machine to Windows applications or even the entire desktop of a computer. 

4.1.1.1 CUSTOMERS 
Microsoft’s customers belong to all kind of organizational categories. They expect from this TC solution a 
seamless integration with Windows operating system in order to use software without an extensive training, 
services, and support. 

4.1.1.2 VALUE CHAIN / VALUE NETWORK  
Microsoft says they operate in a high-volume and low-cost business model. More than 90% of Microsoft’s income 
is realized through a network of Microsoft business partners.  

A statement from Microsoft is: Once a Microsoft solution is implemented, its added value may be multiplied by 
seven, comparing to license price. 

4.1.1.3 BUSINESS ROLES/BUSINESS PLAYERS 
Microsoft has a wide network of wholesalers, software editors, learning institutes, integrators and IT solution 
providers.  

4.1.1.4 SERVICES / SERVICE BUNDLING  
The price of the licenses depends on the number of users simultaneous or total. 

Microsoft and its partners provide a wide range of learning and training tools. 

Microsoft may provide financing solutions to enable customers to purchase Microsoft technology, third-party 
related software and hardware. 

4.1.1.5 RESOURCES 
Microsoft’s solid financial basis and its leading role have a significant influence on customers’ purchase decision. 

The server functionality is provided by the Terminal Server component of Windows Server operating system. It 
enables the customer’s IT department to install applications on a central server. Only the user interface of an 
application is presented at the client. Any input to it is redirected over the network to the server, where all 
application processing takes place. The session information is stored in specialized directories and can be used to 
resume interrupted sessions. 

Since its introduction with Windows NT 4.0, the solution was significantly improved and overhauled, so features 
and possibilities depends on operating system version. Some features are greatly improved in latest versions: 

·  Identity management and Windows domain integration 

·  User rights issues 

·  Sharing of a specific application, instead of a whole desktop 

·  Tunneling the RDP data over a HTTPS channel, in order to make the server available over the Internet 

Remote Desktop Connection (RDC) is the client software. It is provided for most 32-bit versions of Windows. An 
ActiveX control is provided to embed the functionality in other applications or even a web page. The Windows 
Mobile and Apple's Mac OS X versions are available as well. Third-party developers have created client software 
for other platforms, including an open source client for common UNIX platforms. 
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4.1.2 CITRIX business model 
CITRIX’ TC solution is based on ICA: a proprietary, platform-independent protocol. Moreover, a longstanding 
agreement with Microsoft facilitates sharing of technologies and patent licensing between the two companies. 
XenApp is the spearhead product from CITRIX (formerly known as MetaFrame or Presentation Server). 

4.1.2.1 CUSTOMERS 
Most of Citrix customers are users of Microsoft solutions, but their characteristic expectation is for an extended 
performance towards basic Terminal Services features. They ask for more control, less downtime and a better user 
experience. They also expect to administrate their system from a centralized location, such as third-party 
monitoring and control applications. 

4.1.2.2 VALUE CHAIN / VALUE NETWORK  
Access Essentials is oriented on small to mid-size businesses (up to 75 users). It enables end-users to access their 
central business systems over the Internet. Server software acts as gateway by extending Windows Terminal 
Services features. End-users connect to the server by pointing they web browser to a company-specific URL. The 
client software is downloaded, and then transparently relays the user’s keystrokes and mouse clicks to the server, 
which in return sends screen updates and audio outputs directly to the user. 

Larger IT organization may use XenApp architecture. XenApp servers execute applications, intercept the 
application’s display data and use the ICA protocol to send this data to the client software running on the user’s 
device. Numerous clients may be used by the end-users. The whole architecture may comply with complex and 
demanding organizational requirement. 

4.1.2.3 BUSINESS ROLES/BUSINESS PLAYERS 
CITRIX works with an international network of resellers, systems integrators, and learning centers. Partners gain 
access to a range of sales and marketing tools, technical support, collaborative opportunities, and training courses. 

Some hardware manufacturers embed the client software in their equipment. 

4.1.2.4 SERVICES / SERVICE BUNDLING  
Citrix licensing is based on number of users (simultaneous or total). It is important to note that in addition to per-
user Citrix licensing, there must exist an adequate licensing for Microsoft Terminal Services for each client 
connection. For the environment to function correctly both licenses are sold bundled. 

Traditionally, CITRIX has faced few competitions in the TC computing space. 

From now on, CITRIX surf on a trendy wave by presenting its products as virtualization solution. The new name, 
XenApp, obviously represents this orientation. 

4.1.2.5 RESOURCES 
Key-challenge and achievement of CITRIX architecture is performance. Two core protocols enable data transfer 
between a server and the clients: 

·  Remote Desktop Protocol (RDP), the same as in Microsoft Terminal Services, 

·  Independent Computing Architecture (ICA): the proprietary, platform-independent protocol designed by 
Citrix Systems. 

Access Essentials server is designed to work with few Windows Server versions oriented on small and medium-
sized business. 

In XenApp family, the server software is available for Windows and some UNIX systems. The up-to-date solution 
is available in three different editions: 

·  The most comprehensive, includes such features as user session monitoring tools, SSO support, WAN 
optimization, remote access through VPN etc. 

·  The intermediary, enables to manage and deliver applications even when offline or over HTTPS. 
Integration with third-party monitoring solutions and 64-bit platform support is available as well. 

·  The simplest, provides server-side application virtualization and the fundamental functionality for 
Windows-based applications. 

ICA Clients are freely available for miscellaneous systems: Windows, Windows Mobile, UNIX, Linux, Mac OS 
X, and Symbian. A Java version may be used as web server installed applet. Beyond core functionalities, extended 
features are available depending on client version. 
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4.1.3 Prologue Use it Terminal Services business model 
4.1.3.1 CUSTOMERS 

The main target group of customers of Use it Terminal Services - the TC offer of Prologue - is composed by small 
or medium sized companies, with more than 50 desktop computers. Some of them are already users of Prologue 
traditional language and database solutions. 

Prologue enables these users to simplify their desktop management, to downsize their infrastructure TCO and take 
advantage of a low footprint solution with nothing to install on the desktop. 

4.1.3.2 VALUE CHAIN / VALUE NETWORK  
Prologue offers a license based pricing model. Beside, customer can purchase from Prologue some thin client 
appliances. If a solution is implemented by Prologue, customers are billed depending on service duration. 

4.1.3.3 BUSINESS ROLES 
A network of integrators, specialized in desktop infrastructure, play a business role between Prologue and the final 
customers. Moreover, in many business cases, Prologue acts directly as installation and customization provider. 

4.1.3.4 SERVICES / SERVICE BUNDLING  
Use it Terminal Services is an end-to-end solution form the server to the Thin Client 

Customer has only one contact for the entire solution. 

Customers pay once to use the solution as long as they want. The solution price directly depends on number of 
terminals to connect. A major version upgrade is subject to payment. 

4.1.3.5 RESOURCES 
Prologue has a longstanding reputation in TC solutions expertise. For instance, Prologue participates to the 
development of Microsoft TSE technology. 

The server environment is designed to work on Linux distributions. The client environment is available for Linux 
and Windows systems. The whole solution is a smart integration of Open Source and proprietary technologies. 
Use it Terminal Services is a natural choice for users of Prologue language and database solutions. 

4.1.4 NoMachine business model 
The Italian company NoMachine has developed the NX technology and offers a TC solution based on it. 

4.1.4.1 CUSTOMERS 
The NoMachine’s TC offer is oriented on medium sized and small companies working on UNIX or Linux 
systems. 

4.1.4.2 VALUE CHAIN / VALUE NETWORK  
NX technology attempts to improve on the performance of the native X11 protocol. It adds a mechanism to 
compress the transferred data and uses an extensive caching rather than repeated transmission.  

NX uses a public-key encryption and the SSH protocol to provide an excellent security level for the 
communications between the server and the client. 

The core NX technology is provided under GNU General Public License. Meanwhile, advanced features are 
provided on commercial basis. 

4.1.4.3 BUSINESS ROLES / BUSINESS PLAYERS 
NoMachine’ customer ought to comply with Open Source world practice and implement such a solution by it own 
know-how. 

In addition, there is a partnership program with some resellers and system-integrators that can help customers for 
the solution implementation and technical support. 

Some manufacturers realize and sell hardware (terminals, kiosks) with embedded NoMachine’ technology. 

4.1.4.4 SERVICES / SERVICE BUNDLING  
The pricing model is graded according to number of user access, number of concurrent connections, available 
features, and quality of technical assistance. 

Commercial versions of server software are divided in several categories: 

·  A free-edition. It allows two connections on one NX enabled server. 

·  A ten user bundled edition. It provides the core server features. 



MobiThin – D2.3 Business Models – First Version Date: 29/12/2008 
 

“Networks of the Future” 
FP7 – ICT – GA 216946 - 23 - 
  
 

·  More advanced editions. These products entitle an unlimited user access, LDAP and Active Directory 
authentication, thinner user management and load balancing features. The price depends on the number of 
processors per server (from 1 to 16). 

Subscriptions are also divided into levels according to the quality of technical support: 

·  Response time (from 4 hours to 5 days). 

·  Assistance type (web-based or phone). 

Subscriptions are valid for one year. Once this period expired, the software will continue to work as before but 
customer will no longer be able to benefit from support nor upgrade. 

4.1.4.5 RESOURCES 
The central servers must be equipped with the NX server software. Basic server components implement terminal 
server functionalities on top of Linux or UNIX operating system. They are activated by the SSH server running on 
the system. Advanced components implement encapsulation and protocol translation of X, handle secure access to 
the server's resources, as well as provide a web-based graphical administration interface. 

The client software is available, free of charge, for several Linux distributions, SunOS, Windows, and Mac OS X. 
A web server may be equipped with a Java applet and a plug-in giving an access trough a browser. 

4.2 BLACK BERRY MOBILE DEVICES IN A COMPANY ENVIRONMENT  
BlackBerry is a wireless handheld communication device developed by a Canadian company, Research in Motion 
(RIM). 

4.2.1 Customers 
The primary target group of BlackBerry customers is composed by highly mobile workers from large, medium or 
small sized organizations. This range is enlarged by individual users of mobile phone services. 

Customers’ needs may be summarized as personal productivity (increase of productive time), workflow (keep 
work moving for others when out of office) and immediacy (time sensitive e-mail plus phone calls when mobile). 
To achieve this, users expect a tight integration with their organizational messaging solution (corporate, ISP 
hosted or free) as well as with collaboration services (scheduling, alerting, workflows, business software). The all 
information must be carried and hosted in a state of security and integrity. 

4.2.2 Value chain / Value network 
RIM provides a server software package dedicated to each group of customers. 

The large organizations can purchase, from RIM, an Enterprise Server (BES) composed by one server license and 
few client bundles (up to 2000 accesses). 

Professional Software (BPS) is a server system dedicated to smaller structures. It is billed according to a bundled 
number of users plus a bundled quantity of client access (up to 30 accesses). 

Individual users and organizations with no IT infrastructure may take benefit from a Hosted Enterprise Server 
provided by a third-party company. In this case the TCS is purchased as a service according to the provider’s 
pricing model. 

RIM also provides an Internet Service (BIS) which is free but limited to POP/IMAP mailboxes. 

The client software is embedded on proprietary devices and also sold to some third-party manufacturers. 

The handheld devices communicate with the TCS through a mobile-phone network. The all features, roaming 
arrangements and service plans depend on provider. For instance, some companies offer a flat monthly pricing for 
unlimited data-traffic between the mobile devices and the server. 

Devices with TCP/IP features allow free connections to organizational infrastructure. 

4.2.3 Business roles / Business players 
The BlackBerry solution is a combination of software as business service in typically LAN environment with a 
public infrastructure (fixed to mobile network + mobile network to terminal). 

The business players must achieve one or more of following roles: 

·  Manufacturing the handheld equipment 

·  Providing the handheld equipment to the customer 

·  Providing the server-side software (connected to the customer’s messaging system and its corporate 
applications) 

·  Designing, installing, hosting and operating the server-side environment 

·  Carrying messages from the server-side environment to RIM's Network Operations Center (NOC) 
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·  Dispatching messages to end-user’s mobile-phone network 

·  Carrying messages on a mobile-phone network and delivering them to the end-user’s handheld device 

·  Providing the handheld applications 

4.2.4 Services / Service bundling 
In the “e-mail push service” model, the server software monitors the user's “inbox”. Each new incoming message 
is passed to RIM's Network Operations Center (NOC), relayed to the user's wireless provider and then delivered to 
the device. 

RIM manufactures and sells proprietary handheld devices with some additional features: cellular phone, Wi-Fi 
network interface, internet browser, GPS, camera etc. Features vary upon device model. 

The client software is also used by some selected manufacturers or service providers to equip their own handsets 
(under Palm OS, Symbian OS or Windows Mobile, depending on country and service provider). 

RIM sells, according to conditions described above, the server software and a set of proprietary API. 

Third-party application developers provide tools for interconnection with miscellaneous information management 
systems (CRM, ERP, databases, document management, personal productivity, IT administration etc.) 

If the customer organization buys and operates BES or BPS servers, these systems act as a relay between the 
corporate messaging server and the NOC. 

In hosted mode, customers may outsource their messaging system and/or the BlackBerry relay to a third-party 
provider. Moreover, RIM offers to each end-user one e-mail address and a relay service. 

The connection to the NOC is realized through an internet link. 

Mobile-phone companies play a central role in BlackBerry model. They provide the public network infrastructure 
to link NOC with mobile-phone networks. 

There is to notice that RIM may act as business consultant to provide guidance on the initial design, assist 
stakeholders with upgrade management or manage new development projects. Some training and certification 
programs are available as well. 

4.2.5 Resources 
The reputation and the popularity of BlackBerry are mainly based on the valorization of mobile workers in the 
today economy. In corporate environment, the early adopters of a BlackBerry device were people with executive 
functions. 

Leaning on presumption that the transferred information has high value, RIM communicate on EAL2+ security 
certification of the handheld device when it is used with an enterprise server. 

On the other hand, some issues remain about data privacy, while they transit on RIM platforms located in UK or 
North America. For this reason, using BlackBerry may not be allowed for people working with highly confidential 
information. 

The technology used for this solution is composed of server software, mobile clients, and a centralized RIM 
infrastructure connected to public cellular-phone networks. 

A software package allows the integration in the organizational e-mail system such as Microsoft Exchange, Novell 
GroupWise or Lotus Domino. 

Each new incoming e-mail message is relayed, through internet, to RIM central platforms. From there it is 
delivered to the handheld device through the user’s mobile-phone network. 

A set of proprietary API allows developing interfaces with corporate software solutions (ERP, CRM, workflows 
etc.) 

The TC software operates on a handheld device. The device is combined with a mobile phone and extra features, 
depending on the model. A unique ID is assigned and locked to each device. This ID may be used for a direct text 
messaging between two handsets. Devices with TCP/IP connectivity allow a direct access to organizational IT 
infrastructure, using RAS or the LAN. 

A data compression technology is used to transfer information. Security and privacy of data are achieved by 
DES/AES 256 encryption or a remote data erasing (useful if the device is lost). 

 

4.3 TYPICAL PRICING MODELS 
This sub-chapter gives an overview and brief description of different pricing models of thin client solutions. There 
are several bases for billing, like the  

·  used server hardware resources (e.g. number of processors). 
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·  the number of users connecting the server at the same time. 

·  the total number of users accessing the server. 

But pricing models can not only be based on the allocated system resources, they can also be defined in relation to 
the software, like in a license based model or in a subscription based model. 

In a license based model customers typically buy a license of the application software. They obtain a mean to 
activate the application software and the perpetual right to use it. Minor upgrades are usually free, but a new 
version is subject to repayment. Additional fees may be asked for technical assistance or helpline services. 

The subscription model typically bundles rights to software use, automatic updates, maintenance and technical 
support into an annual fixed fee. On one hand, the later model brings to the vendors recurring and more 
predictable revenue. On the other hand, customers get a predictable software lifecycle and cost structure, along 
with the freedom to re-evaluate the solution decision at any time. 

A different additional approach is the service based pricing model. Here the usage of the application software itself 
is free of charge. But customers have to pay for installation, adaptation, maintenance and technical support of the 
solution. 
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555...   RRREEECCCAAAPPP   OOOFFF   MMM OOOBBBIII TTTHHHIII NNN   AAARRRCCCHHHIII TTTEEECCCTTTUUURRREEE   AAANNNDDD   III TTTSSS   
BBBAAASSSIII CCC   CCCOOOMMM PPPOOONNNEEENNNTTTSSS   
5.1 OVERALL ARCHITECTURE  

 
Figure 16: Example of a MobiThin system and network configuration1 

As stated in deliverable D2.1, the MobiThin solution should work with the current available internet and wireless 
communication network infrastructure. This network basically consists of three main parts: the access network, the 
aggregation network and the core network. MobiThin uses this division as a basis too, as shown in Figure 16. The 
components shown are briefly explained below. 

1. Core Network: the central part of the network, supporting high bandwidths. It is built and controlled for fast 
and efficient switching of data streams. 

2. Access Network: the part of the network between client and base station  

3. The first mile of the access network: we assume that this first part of the network path from server to client 
device is the bottleneck link. Due to the diversity of devices, the use of several different network access 
methods as first mile have to be supported, such as LTE, UMTS, WiFi, or wired line. 

4. Aggregation Network: the network between base station and edge router, interconnecting the access network 
and the core network. It is an interworking architecture bundling traffic of different users and handling the 
mobility of devices as they move from on access network to another. The Aggregation Network is potentially 
managed by another organization than the one of the core network. The aggregation network may also include 
roaming network infrastructures. Multiple aggregation networks exist simultaneously (rewording?).  

Besides the network itself, Figure 16 presents the infrastructural components that constitute the MobiThin system. 
Their function and the rationale for constructing the system out of these building blocks are described in this 
section, other sections in this chapter elaborate on the requirements of the components themselves. 

1. Thin Client Server: the access point of a user to the MobiThin servers. It is a server that runs the applications 
of the user. It receives user input and returns graphical output. This thin client provider deals with the 
interaction with the user. 

2. Application Image Service2: a repository for application images. When a thin client server does not have a 
certain application installed locally, it gets it from an application service. This service does not run the 
applications but contains them and distributes them to thin client servers. 

                                                           
1  This figure only shows an example of a network configuration but is not intended to suggest allocation of infrastructure. 

There could be more than one instance of all types and some could be aggregated into the same physical machine or 
spread over multiple machines.  

2  Distributed applications are supported as well. The client part is then transmitted to the thin client server when 
necessary. The thin client server runs the client part of the application and the server part would run at the original 
application service side for that application. 
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3. Data Storage Service: a repository for data a user uses (not for data about a user). Since the clients are to be 
thin, data storage is shifted into the network. This data will be accessed during thin client sessions, or can be 
accessed independently: without the thin client provider. 

4. Thin Client Device: the mobile device through which users consume the thin client services.  

5. Service Management Framework: this framework manages the network and the services. When a user logs in 
to consume thin client services, the framework searches an appropriate thin client server to connect to. Some 
functions of the service management framework are resource management, application management, load 
balancing, resilience, session management and business support such as billing and logging. The framework 
also provides hooks for security mechanisms. An important aspect that is also covered by the service 
management framework is AAA (Authentication, Authorization and Accounting). 

Note: The application provider, data storage provider and thin client provider are presented as separate network 
elements as this is likely to improve manageability. The possibility exists, however, that these functions are 
merged in a practical setting. Also: multiple instances of these components could exist for scalability. 

5.2 COMPONENTS 
From a high-level perspective, 6 basic components are identified, described in the table below. 

 
Table 1: Basic building blocks of MobiThin architecture 

Basic Building Block Description 

MobiThin Client This is the MobiThin software running on the mobile client device. When a user 
wants to start the thin client service, he starts the MobiThin client on his thin client 
device. 

Service Management 
Framework (SMF) 

When a user logs in, he has to identify himself to the SMF, which is responsible for 
managing the complete thin client service and guaranteeing the desired QoS to the 
users.  

MobiThin Server  This is the MobiThin software running on the Thin Client Server selected by the 
SMF. As defined in Deliverable D2.1, all applications of the users are executed in 
their MobiThin Server. Audiovisual output from a user’s applications is transported 
over the network to the user’s device. Input from the user is transported in the 
opposite direction. 

Network Control This is the service of the network operator. The SMF will interact with the Network 
Control block to set the appropriate QoS classes for the traffic between the 
MobiThin Client and the MobiThin Server. 

Data Storage Service This service maintains the personal data of the users.  

Application Delivery Service For scalability reasons (not every application should be installed in every 
MobiThin Server), applications are delivered by an application delivery service to 
the MobiThin Server. 

 

While the detailed set of Business support information strongly depends on the individual business scenario and is 
studied further in this deliverable, we already have defined the complete set of information that should be 
supported in deliverable D2.1 chapter 6 and mapped those requirements towards the basic building 
blocks/components/interfaces in deliverable D2.2 in chapter 5. 
 
Figure 17 gives an overview of the components of the management servers. The business support information, 
which can be clustered in information correlated to billing/accounting, usage statistics (also on a per user basis) 
and SLA related information, are collected or processed by the components MTS_MON, MTS_BUS and 
MTS_SDM. The detailed description of these components is given in chapter 4 of deliverable D2.2. In addition to 
the management service framework components of the MobiThin system, the external resources, like data storage 
server and application image server will be also involved in aspects of business support information. The relevant 
MobiThin interface components towards those external resources, MTS_DSS for the data storage server and 
MTS_AIS for the application image server are also described in chapter 4 of deliverable D2.2. 
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Figure 17 – Business support related components of the management server (most important components are 
marked green) 
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666...   DDDEEEFFFIII NNNIII TTTIII OOONNN   OOOFFF   PPPRRRIII NNNCCCIII PPPAAALLL    MMM OOOBBBIII TTTHHHIII NNN   BBBUUUSSSIII NNNEEESSSSSS   
MMM OOODDDEEELLL SSS      
6.1 INTRODUCTION  

Regarding the business models and market segmentation defined in chapter 3, for a long time thin client services 
has addressed Target Markets (specific market segments and needs). Now with the mobility in mind and the 
advance of telecommunication technologies more innovative services will be available through the 
telecommunication network.  

6.2 FROM MOBITHIN VALUE NETWORK TO VALUE SYSTEM /CHAINS  
In Figure 10, the value network was presented. Based on this value network different value systems/chains will be 
presented in the following. By permutation of the different roles with players, more than one thousand 
combinations and final value systems could result. Therefore the next section will outline two sub value chains, 
which simplify the analysis. Afterwards, the two extreme scenarios are presented. In addition two scenarios are 
shown describing more likely value systems/chains. A last section will outline potential difference between value 
systems/chain and money flows.  

6.3 SUB VALUE CHAINS  
6.3.1 IT-based Value system 

The first sub value system deals with the IT part of the MobiThin service. The Figure 18 below shows that four 
different roles are part of it:  

·  Data centre service provider 

·  Application image service provider  

·  Data storage service provider 

·  MobiThin service provider 
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Figure 18: Service provider roles of the IT-based value system 

In practice, all roles could be completed by one single business player like a large IT provider, e.g. IBM or HP. 
The other example is a more complex one, where every service provider hosts his service at another data centre 
provider. In maximum, it will result in six different players, who have to interact with each other. The following 
figure outlines this aspect. Please note that the network providers for the connections between the different service 
providers are not presented. In addition, only one service data storage and application image provider is assumed, 
but in reality could be more than one present.  
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Figure 19: Value chains in the IT-based value system 

This extreme shows that there are a number of potential interactions possible between players. Consequence is that 
in parallel to technical interfaces a number of business ones have to be established. For the scenario examples 
following in the next sections, this sub value system is always presented in a way, where one business player 
represents all four providers (in some scenarios, also more than the four providers is overtaken responsibility by 
one business player).  

6.3.2 The mobile network value chain 
In section 3.4.9.1, the differences between public / private and managed / unmanaged is discussed. For the analysis 
of the value chain, this aspect is represented by the mobile network provider role.  

The differences for the value chain are negligible, because the networks are in parallel as shown in Figure 20 
below.  
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Figure 20: Options of the Mobile network value chain 
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The consequences for the architecture are situated in the mapping between technical and business interfaces. For 
the scenarios following in the next sections, the differentiation between the public / private and managed / 
unmanaged is not taken into account. But it is assumed that there is a differentiation possible.  

 

6.4 EXTREME SCENARIOS  
6.4.1 Introduction 

The extreme scenario section outlines the potential dimension of the scenarios by defining a least and most 
complex limit. These two borders are representing the number of potential players. Together with the other two 
scenarios in the evaluation the relationship is illustrated in the Figure 21 below. 
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Figure 21: Complexity of the scenarios depending on the degree of fragmentation 

More details on the extreme scenarios are given in the next two sections.  

6.4.2 Minimalistic: Single business player 
At one extreme, the single business player scenario can be found, where only one business player is present. In this 
scenario the customer is also the only existing business player. This player operates the whole IT and any network 
part of the infrastructure. The corresponding value chain would look like the following Figure 22.  
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Figure 22: Value chain in the Single business player scenario 

In the value chain, only a basic network setup is needed, no public network infrastructure is involved.  Therefore 
investments for core network or access/aggregation network will be limited to the minimum needed. In addition, 
the number of potential technical interfaces could be limited to minimum needed. In addition no business 
interfaces are needed. In practice, this value system could be used inside a company for the deployment of 
applications in a mobility oriented environment such as the distribution of instructions to a vehicle fleet of an 
airport.   

6.4.3 Most complex limit: Totally fragmented value system 
In contrast with the previous scenario, the upper limit of complexity is represented by the totally fragmented value 
system. In this value system, every role is taken by a different player. This means the IT value system now 
consists of at least six players, at least one core network provider, at least one access/aggregation network provider 
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and at least one mobile network provider. The corresponding value system could look like the following Figure 
23.  
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Figure 23: Value chain in the totally fragmented value system scenario 

Especially the network provider roles could be more than one time present, e.g. for interconnection of the data 
centre provider with each other and the mobile network provider. This value system shows the maximum possible 
fragmentation and therefore also the maximum number of required interfaces and related management complexity 
between the different roles and players. The consequences for the architecture are detailed in the section 7.4.1.1.  

In practice, it can be assumed that this scenario in its full fragmentation is not likely for the start-up of a potential 
MobiThin rollout. On the other side, the integration of existing services might be a good alternative for the fast 
adoption of the MobiThin service. 

6.5 TELCO-ORIENTED VALUE SYSTEM  
For a first real world example, a more Telco oriented scenario is defined. It consists of three different players, the 
customer being one of them. The complete IT value system is provided by one player, the telecommunication part 
by another one. In this case, the complexity is limited to two interfaces. The resulting value system would look 
like Figure 24.  
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Figure 24: Value chain in the Telco-oriented value system 

This example would limit the number of necessary interfaces to a relative low number of two.  

It can be assumed that this scenario is a more likely one. The Telco part responsibility would be taken by a former 
incumbent probably without own ICT department or in a start-up of the MobiThin adoption As already explained 
in the section 6.3.1, the IT value system will be vitalized by a large IT provider or system house operating own 
infrastructure and necessary knowledge in providing service together with outsourcing skills.  

6.6 INTERNET-ASSISTED VALUE SYSTEMS 
In this scenario, the IT value system is opened by Internet business players. Today, there exist a number of 
services which could be integrated into the MobiThin systems. For example it is imaginable to use virtual disk 
drives like Yahoo! Briefcase as data storage provider. Another example would be that the MobiThin platform 
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would be compatible to mobile operating system platforms like Symbian OS and applications could be easily 
integrated into the users MobiThin environment.  

In Figure 25, this aspect is partly depicted and a separate data storage service provider and application image 
service provider are integrated into the value systems.  
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Figure 25: Value chain in the Internet-assisted value systems 

 

This value system is a more open in the sense that the classical player in the ICT business are substituted (partly) 
by the Internet and its services. The consequences for the architecture depend on the complexity to include such 
services into the MobiThin system. Security and reliability are additional success criteria. If there is a defined 
standard interface to access the service, it will be described in section 7.4.2 as a potential enhancement of the 
architecture.  

In practice, the usage will depend on the trust into the business player providing the service. For professional 
business services, it is maybe not sufficient as higher security levels. Moreover, business as well as technical 
reliability is required. For the adoption as a residential mass market service however, the integration of internet 
services might be a good alternative. Even if the service is already used by residential customers in combination 
with other services such as a backup application for photos, music, etc., the benefit for the user could be higher.  

6.7 VALUE CHAIN AND MONEY FLOW  
The value chain describes the way services are delivered. In principle, the payment follows the reverse way from 
the customer to the service providers. In certain cases, this could be different. It is imaginable that one player 
could act in addition as a kind of a packager. This packager is a pure business role without technical 
responsibilities. For the MobiThin system, the following two roles could act in addition as packager as a business 
player (all other roles are also possible, but not very probably): 

·  MobiThin service provider 

·  Mobile network provider 

In the example in Figure 26, the MobiThin service provider is the contact for the customer. The value chain is 
similar to the Internet-assisted scenario. The customer pays directly the MobiThin service provider for the network 
and the MobiThin service and application image service provider for the purchased software, red arrows from the 
customer in Figure 26 below. In addition the MobiThin service provider distributes the payment to the remaining  
player for their services, the data storage provider and integrated telecommunication network provider.  
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Figure 26: Value chain and possible money flow in the Internet-assisted value systems 

For the mobile network provider, the difference could be similar. It is most probably the case for a distribution in 
incumbent operated networks. The consequence from these different flows between value chain and payment are 
monitoring and distribution interfaces between the different roles. 

6.8 ADDITIONAL OPTIONS , OPEN TOPICS AND FUTURE APPLICATIONS  
As already mentioned, the defined business models are by no means exhaustive. For example, different types of 
brokers could exist as additional players in this game. These brokers could be used to find server capacities for the 
execution of the MobiThin service. Also the connection to a MobiThin service could be organised in a more 
temporary manner, e.g. by presenting a list of optional available MobiThin service providers on the mobile client 
device and the user can chooses the one with the best price, best service offering, etc. In such a scenario, the 
storage of the profile must be organised in addition to the already mentioned sets of parameters. Roaming of users 
into different countries is another additional topic, as well as automatic switching between different access 
technologies and responsible providers.  

However, the business models and scenarios analysis for Mobithin has so far concentrated on “classical” business 
relations between the user and network operator or service provider. Beyond these known models, the Mobithin 
architecture enables the mobile customer to utilise and set-up powerful applications like for instance content 
creation and editing, 3D type of applications, that can themselves open new fields of business where the mobile 
customer becomes itself a more active stakeholder in the chain. The Long Tail model, which has been studied so 
far more for fixed wired customers can be extrapolated to mobile thanks to the mobile thin client paradigm. 

Potentially, the operator and service providers would serve in that case as the necessary business intermediate on 
several levels: 

·  Network resources provider 

·  Application provider 

·  Data storage service provider 

·  Commercial service provider (we can imagine that the operator can provide advertisement / search / 
 marketing to the service provided by the “customer”) 

·  Hosting user content / applications / services 

·  Billing service provider (ensuring all financial transaction for the customer) 

All these evolutions are not in the scope of this current document and will be further studied in the frame of the 
second version of this deliverable. 
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777...   MMM AAAPPPPPPIII NNNGGG   OOOFFF   MMM OOOBBBIII TTTHHHIII NNN   AAARRRCCCHHHIII TTTEEECCCTTTUUURRREEE   AAANNNDDD   
BBBUUUSSSIII NNNEEESSSSSS   SSSCCCEEENNNAAARRRIII OOOSSS   
7.1 GENERAL  

The deliverable D2.2, D3.1 and D4.1 have detailed the architecture by building the basic blocks, defining the 
components and describing the interfaces in between. The way the business modelling architecture will be 
developed, is a bit different from this straight forward approach. After defining the basic business roles and 
possible business players in the previous sections, the generic interfaces will be developed in order align the 
business modelling work with the technical architecture as much as possible. 

In a first step, the term interface and the related attributes are described. Afterwards, a list of generic interfaces 
between the different business roles is presented. In the third step, the interfaces are mapped on two scenarios in 
order to detail the generic interfaces for the respective business relationship and to analyse possible open points. 
The last section will outline the recommendations from the business modelling on the architecture. 

7.2 DEFINITION AND ATTRIBUTES OF INTERFACES  
An interface is defined in the architectural work (see D2.1 Annex) by using four attributes: 

·  Name 

·  Functionality 

·  Arguments 

·  Return value 

Name and functionality describe the purpose of the function. The arguments contain the different input values 
required to execute a function behind the interface. The return value is the answer of the call on an interface. In the 
description of the interfaces, the first two attributes will be described in any case. The arguments and the return 
value could be detailed in the mapping with the scenarios, but must not be necessarily present. 

7.3 INTERFACES BETWEEN BUSINESS ROLES 
From a business perspective it can be assumed that a number of potential generic interfaces between two business 
partners, respective roles exist. These generic interfaces will be defined in the following without detailing the 
arguments or return values.  

Before starting any service it will be required to do four activities: 

·  Check of the business relation 

·  Check of user credentials 

·  Check of charging data records 

·  Check of technical configuration  

Not all activities are required with every service request. It is imaginable that the check of the business relation 
might be done by signing a contract and connection of a service by plugging a cable in a certain port of a router, 
switch etc. Another example in the internet world would require at every service connection the check for the 
respective business partner at every service request. For the other activities similar examples could be found. 

To be as precise as possible and not to negate any possibility four generic business interfaces are required.  

 

BusinessRelationExchange 

Functionality This is the primary function for starting any business activity. Necessary details like provider 
identification could be exchanged. This might also include the exchange of detailed information 
of possible products/services like resource requirements. 

 

UserCredentials 

Functionality Sends the business related information of a user to the provider. This might contain information 
like credential but as well accounting information. 
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ChargingDataRecord 

Functionality This interface is responsible for all activities related to the Charging Data Record (CDR). Part of 
this could be the details about the information model of the CDR. In addition, this might include 
the start and stop of all activities for the measurement of a Charging Data Record, triggers 
counters and measurement procedures (e.g. timer or data counter). Another important function 
will be the exchange of a CDR between providers. This might include the details of CDR of a 
single user, a class of users or provider dependent. There could be pull as well as push methods 
for the distribution. 

 

ConfigurationExchange 

Functionality This function is used to exchange details about necessary configuration information. For 
example, QoS marking information or operations and maintaining possibilities in the end-to-end 
context must be configured properly. 

In general, the interfaces should rely as much as possible on standardized and widely deployed protocols. For 
example, there is a well known standard protocol called DIAMETER [8] designed for supporting basic accounting 
mechanisms. For the implementation, MobiThin interfaces might be based on this protocol and extend basic 
diameter commands and basic defined attributes to specific MobiThin needs. The message flows between two 
providers should follow the recommendations of DIAMETER specifications. 

 

7.4 MAPPING OF GENERIC INTERFACES AND SCENARIOS 
7.4.1 Telco-oriented value system 
7.4.1.1 VALUABLE TOOLS AND FRAMEWORKS  

In a Telco-oriented value system, the network operators can offer valuable services to the customers and it is 
critical to leverage the relationships between the businesses players as previously described in section 6.5. On the 
one hand web-service-based mechanisms can enhance service access through a framework of open service 
interfaces so that one can make use of valuable services such as IPTV systems or Telecommunication network 
assets. Such APIs are for example introduced by the various specifications published by the OSA PARLAY. On 
the other hand the IP Multimedia Subsystem (IMS) offers means to control the users’ access to applications 
through standardized mechanisms over both fixed and wireless network. Both tools (OSA and IMS) are relevant in 
a Telco-oriented value system because they are key drivers to increase the profits through partnerships. One 
motivation of this section is to show how a mapping of generic interfaces can be shaped for the MobiThin service 
in a Telco-oriented value system.  

7.4.1.2 MAIN PLAYERS CONSIDERED  
MobiThin can be provided through a mobile network. In this model, it is considered that the MobiThin service 
access in under the control of the mobile network operator. As such and by way of simplification the following 
players are considered and the following business relationships are relevant for MobiThin: 

 

Integrated MobiThin 
service provider

Integrated telecommunication 
network provider

C
us

to
m

er

 
Figure 27: Business players in the Telco-oriented value system 

·  Integrated telecommunication network provider (for instance including the Mobile Network Operator) is 
a business player that establishes the partnership with one or more MobiThin service providers and offers 
the service to its customer on a per subscription basis. Depending on the contract this may involve a 
certain level of service agreement (SLA) which may require technical solutions for guaranteeing a 
minimum level of performance, or time of delivery. In practice the charging of the MobiThin service 
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could also be balanced by the term of use with technical players of such a service. This can comprise 
roaming of the user through other mobile network operators, or the types of access used to deliver the 
service.  

·  Integrated MobiThin Service provider is the responsible business player for delivering the MobiThin 
service to the telecommunication network in a controlled manner thanks to the establishment of a certain 
level of trust relationship. Here the MobiThin service provider also comprises the data storage service 
role, application image service role and data centre provider role.  

·  Customer is the consumer of the MobiThin service. As one challenge of MobiThin project is to bring thin 
client value services to mobile devices, we are targeting “mobile customers” here by way of example 
only. Mobile customers are users owning a mobile device and having a contract with the integrated 
telecommunication network provider (normally with the mobile network provider part) for accessing the 
MobiThin service thanks to well defined service level agreements.  

7.4.1.3 POTENTIAL BENEFIT FOR BUSINESS PLAYERS  
In a Telco-oriented value system, the benefit for MobiThin Service Providers is to take advantage of 
telecommunication infrastructure to target new market segments (mass market mobile customers or specific 
mobile customers). Taking advantage of more controllable resources can also be a strong advantage.  

The Mobile Network Operators can arrange a partnership with MobiThin Service Provider and take value of 
ongoing or forthcoming technologies to control and deliver new services for specific customer markets.  

7.4.1.4 BRIEF DESCRIPTION OF INTERFACES  
This section will detail the technical separation between MobiThin service and network with business related 
information exchange. First, an overview will be given on the potential interfaces between the players. Afterwards 
each interface with scenario specifics will be described and required functions for the four generic interfaces will 
be detailed. 

 
Figure 28: Overview of business information flows in the Telco-oriented value system  

The Integrated MobiThin Service Provider has established a trust relationship with the MobiThin Session Control 
System that will basically be controlled by the mobile network operator (part of integrated telecommunication 
network provider).  

The telecommunication network can comprise the following sub-systems:  

·  The MobiThin Session Control System: It is operated by the mobile network operator and comprises 
the mechanisms required to ensure accurate control of the service access and delivery through the 
telecommunication network. This can include information about the service itself, the initiation and 
termination of the service, lawful inspection of the MobiThin traffic, identification of the required quality 
of service, etc. Throughout the lifetime of the session, MobiThin CDR can be transferred to the Charging 
System for appropriate charging of the service. Also the subscriber identity is communicated to the 
Charging system for proper billing of the user.  

·  The Charging System: It comprises the necessary functions and mechanisms to transfer charging 
information from the MobiThin Session Control System as well as from the MobiThin Service Domain to 
collect, for instance, service usage and charging policy information. 
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BusinessRelationExchange 

Functionality Trusted relationship information exchange such as credential, authentication, … 

 

UserCredentials 

Functionality The user identity and necessary context is transferred to the provider of the MobiThin service  

 

ChargingDataRecord 

Functionality ·  Usage Information can include:  

o usage duration,  

o processing power utilization,  

o application usage duration, … 

·  Integrated telecommunication provider information can include:  

o Usage of the radio interface,  

o per session duration of radio/network resource reservation,  

o applied MobiThin QoS,  

o MobiThin Session Level information (media information, bearer charging 
information, mobile context charging such as roaming charging information…).  

o User Accounting Information 

 

ConfigurationExchange 

Functionality ·  Charging Policy including:  

o Service Provider’s Charging Policy  

o Integrated telecommunication provider’s Charging Policy for the MobiThin session. 
For example this can comprise the transmission of Service Charging Trigger 
information 

·  Session status information for collection by the Session Control System. This can also 
include QoS marking information 

 

It can be distinguished between a numbers of overall functions. All of those functions might not be used 
depending on the model of payment/billing. Such function can comprise: 

·  BusinessRelationExchange related functions: 

o Registrations function: to ensure secure and trust relationship between the MobiThin Service Domain 
and MobiThin Session Control System operated by the Mobile Network. In practice the MobiThin 
service provider can register with the Mobile Network Operator’s trusted environment.  

o Policy function: to allow the business players to exchange policy information such as charging 
methods and metering methods. For instance specific MobiThin charging rules can be defined.  

o Service Profile function: to ensure both mobile network operator provider and MobiThin provider 
agree on common level of service level comprising resource requirement such as bandwidth usage, 
maximum or minimum bitrates, service quality level, etc… 

·  ChargingDataRecord related functions: 

o MobiThin Service Provider charging function: allows the Charging System to maintain the account 
of MobiThin service providers.  

o User account charging function: allows the charging of the user probably based on its subscription 

o Service usage charging function: 

o Traffic volume usage function,  

o Processing power usage function,  

o Type of application usage function. 
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o Session charging function: to charge the user based on the amount of time the service is used and 
operated by the telecommunication network.  

o Event charging function: to charge use of non-real time service or sporadic use of network resources.  

o Charging collection function: to collect information from other network elements of the MobiThin 
Session Control System or the MobiThin Service Domain. 

·  UserCredentials related functions: enables to administrate the MobiThin service for a given user or group 
of users. As such user credentials and user context can be exchanged.  

·  ConfigurationExchange related functions:  

o Quality of experience function: to identify the desired quality of experience. This may also be 
included in the user subscription.  

o MobiThin Session related function: to ensure MobiThin service will be correctly bundled to 
resources allocation in the mobile network by the exchange of appropriate session information.  

The previous identified functions can be distributed among the business players and can involve different 
client/server interactions. 

7.4.1.5 CHARGING METHODS  
To be more accurate the MobiThin charging information exchange that is articulated around the concept of 
Charging Data Records (CDR) is described hereafter. The following figure illustrates the high level interfaces for 
the exchange of MobiThin CDR messages.  

 

 
Figure 29: Exchange of CDR in the Telco-oriented value system 

CDR Information is exchanged between the sub-systems explained earlier.  

CDR flows can be transmitted between multiple Charging Systems or between multiple MobiThin Session Control 
systems. Charging information can be transmitted in two ways. In the post-paid mode CDR information is 
transmitted before or after service utilisation and this can be used for credit-based services. This mode is called in 
the following offline. The second possible mode is the pre-paid, than CDR information is continuously exchanged 
in order to calculate assets in real time. This will be called online in the following.  

So online and offline charging method of MobiThin CDR can be applied:  

·  Mechanisms for offline charging can involve event or transaction-based message (asynchronous 
notification), or session message transmission (starting at one moment and stopping at another moment 
the collecting of CDR). In offline charging model, the charging information should not affect in real time 
the service rendered.  

·  Mechanisms for online charging could involve the use of charging trigger functions for example to 
request credit authorization to an online charging function of the Charging System. Such mechanisms can 
be based on the event-based or session-based transmission of charging information.  

In any cases, the MobiThin CDR exchange will be customized to fit the particularities of the MobiThin session.  

7.4.2 Internet-assisted value system 
As mentioned in section 6.6, in this scenario, the IT value system is opened by Internet business players. 
Compared to previous telco-oriented scenario, the main difference is the appearance of two additional business 
roles, namely Data storage providers and Application image providers. Since the other business players are the 
same as for telco-oriented scenario, please refer to the interfaces described for this scenario.  

From technical point of view, at this moment we are not aware of any standardised interfaces or protocols to 
access online data storage services or Application images services. It appears that each provider has its own 
exported interfaces to its own online data storage services or its online applications. For instance Yahoo has 
published a set of primitives to access its Yahoo! Briefcase services. Those primitives allow to sign in, create 
folders, download files, upload files and some other file operation helpers. The size of data storage allocated to a 
user depends on the service level subscribed by the user. 
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Also we are not aware of any standardised interfaces or protocols dedicated to charging the usage of such kind of 
services. The rules and methods of charging depend strongly on the policy defined by the service provider and 
vary from one service provider to another. 

In section 6.7 it is underlined that in the context of MobiThin service, there are two business players that may be 
the single contact for the customer: 

·  MobiThin service provider 

·  Mobile network provider 

In the case where MobiThin service provider is the single contact for the customer, the issue is how to get 
charging data from all the other service providers. There are two situations: 

·  Situation where it’s the MobiThin system that handles the charging rules and policy. In this case it should 
provide the billing data to the other service providers.  

·  Situation where the charges are calculated by the external service provider. The charges data should be 
handed off to the MobiThin service provider. 

In the case where Mobile network provider is the single contact for the customer, the issue is about the role of 
MobiThin service against the other service providers. There are also two situations: 

·  Situation where it’s the MobiThin system that handles the charging rules and policy of the external 
service providers (data storage service and application service). In this case it should provide the bills 
data to the other service providers and to the mobile network provider.  

·  Situation where the bills data are handed off directly by the external service providers to the mobile 
network provider. In this case, MobiThin service provides only bills data related its proper usage. 

But in all cases, the rules and the metrics necessary to establish a bill are the same. The issues are just about the 
handler of billing data and consequently, the provider of the interfaces and the consumer of those interfaces. 

7.4.2.1 DATA STORAGE SERVICE CASE 
In this section the following acronyms will be used: 

Acronym Meaning 

MTS MobiThin service 

DSS Data Storage Service 

 

BusinessRelationExchange 

Functionality This is the primary function for starting any business activity. The following data should be 
exchanged with this interface:  

Identification of MTS and DSS (syntax, attributes and values should be negotiated between MTS 
and DSS):  

·  MTS identification data 

·  DSS identification data 

Billing system reference 

·  Specific SOA compliance requirement 

Requirements specific to billing system 

·  Country specific requirements 

·  Billing unit specific requirements (currency, value of a unit, …) 

If identification and authentication are complete, the external DSS should return to MTS: 

·  List and description of available services and data transfer protocols (download, upload, 
FTP, HTTP, WebDAV…) 

List of charging profiles  

·  Billing by storage usage 

·  Billing by data transfer 

·  Billing by number of requests (GET, PUT, POST, LIST, ….) 

·  Free storage up to definite volume 

·  Free storage with counterpart of advertisement messages 
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UserCredentials 

Functionality Sends to DSS the user business related information. 

User credential. 

Accounting information: 

·  Payment status (OK, not OK) 

·  Payment option (offline, online) 

·  Pre-payment to MTS 

·  Pre-payment to DSS 

 

ChargingDataRecord 

Functionality This interface is responsible for all activities related to the Charging Data Record.  

It Includes all necessary procedures to exchange a CDR between providers. This might include 
the details of CDR of a single user, a class of users or provider dependent. The information might 
be structured as follows: 

·  CDR header that specifies the identifier of the entity to charge (user, class of users, provider) 

·  CDR body 

The CDR body might be exchanged as a whole packet in the form of a list of all Attribute-Value 
pairs. The CDR body structure might contain the following information data: 

·  Quantity of DSS related advertisement messages delivered to the user by MTS 

·  Available amount prepaid to MTS 

·  Available amount prepaid to DSS 

Billing time information 

·  Start date of billing time 

·  End date of billing time 

·  Storage used within billing time 

·  Transferred data (uploaded, downloaded) within billing time 

·  Number of requests (GET, POST, LIST, …) within billing time 

Data transfer session information 

·  Data transfer session start time 

·  Data transfer session end time 

·  Storage used within data transfer session 

·  Transferred data (uploaded, downloaded) within data transfer session 

·  Number of requests (GET, POST, LIST, …) within data transfer session 

·  Upper limit of data storage within tariff plan step 

·  Used data storage space 

 

ConfigurationExchange 

Functionality This function is used to exchange details about necessary configuration information. Data 
exchanged with this interface might be: 

·  QoS contracted by a user. In the case of DSS, this might include: 

o Download speed 

o Upload speed 

o Bandwidth reservation 

o Available upper limit for data transfer (max. file size, …) 
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·  OAM related information 

o Virus and malicious data detection 

 

7.4.2.2 APPLICATION IMAGES SERVICE CASE 
 

BusinessRelationExchange 

Functionality This is the primary function for starting any business activity.  

Here the MobiThin service should provide the data to identify the MobiThin service provider. 
The identifier syntax, attributes and values should be negotiated between the MobiThin service 
provider and the application image provider. 

Note: In real world, for security reasons, there should be some inter-providers authentication 
process that takes place here. 

After the MobiThin service is successfully identified and authenticated, the external Application 
image service should return the list and description of available applications to the MobiThin 
service. 

 

 

UserCredentials 

Functionality Sends the business related information of a user to the provider. 

This will provide all needed user credentials data related to the usage of the service. List of 
common credentials are: 

·  list of authorized applications, 

·  payment status (Ok, not OK) 

·  payment option (offline, online) 

·  pre-paid applications 

 

 

ChargingDataRecord 

Functionality This interface is responsible for all activities related to the Charging Data Record. It Includes all 
necessary procedures to exchange a CDR between providers. This might include the details of 
CDR of a single user, a class of users or provider dependent. The information might be structured 
as follows: 

·  CDR header that specifies the identifier of the entity to charge (user, class of users, provider) 

·  CDR body 

The CDR body might be exchanged as a whole packet in the form of a list of all Attribute-Value 
pairs. The CDR body structure might include the information model of the CDR. For application 
images the following models might be envisioned: 

·  Usage charging. The user is charged based on the application utilization, with no time limit. 

·  Frequency based charging. The user is charged each time the application is launched. 

·  Time based charging. The user is charged based on the duration of the time the application is 
used. 

This interface provides the necessary functions dealing with the start and stop of all activities for 
the measurement of a Charging Data Record, triggers counters and measurement procedures (e.g. 
timer or data counter). 
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ConfigurationExchange 

Functionality This function is used to exchange details about necessary configuration information. Data 
exchanged with this interface might be: 

·  QoS contracted by a user. In the case of Application image service, this might include: 

o Application loading time if it should run on the application image server 

o Application downloading time if it should be downloaded to the MobiThin server  

o Processing power 

o Memory allocation 

o Bandwidth reservation 

·  Other services subscribed by the user, this might include: 

o New versions availability and automatic updates, 

o Level of Application utilization support 

 

7.5 RECOMMENDATIONS FROM BUSINESS MODELLING ON THE 
MOBITHIN ARCHITECTURE  

The business scenario modelling has presented a number of different value systems with different levels of details 
and complexity in the business relation among players. Therefore it is recommended to design the architecture as 
open as possible in order to enable different value systems fostering the success of MobiThin. From technical 
point of view, three major recommendations could be given by the business modelling work: 

·  Use as much as possible standardised interfaces and protocols to reduce the integration effort of new or 
additional player in the MobiThin value system. A special attention should be paid on the four business 
interfaces and related methods to be supported. 

·  Technical support for a number of charging profiles should be supported. 

·  Revise the architecture for scaling issues of the monitored and transferred data for the CDR 

The last point could be dealt in two different manors: 

1. Work with current architecture considering that all needed data for business aspects will be provided by 
the monitoring services. 

2. Distribute the MT_BUS sub-system between MS and TCS. An issue here might be the real-time charging 
aspects. 

In the second case, a so far preliminary number of adoptions in the architecture might be required and needed to be 
discussed with the WP2, WP3 and WP5: 

·  MT_BUS component might be needed in Thin Client Server  

·  MT_BUS component might be needed in Application Image Server 

·  MT_BUS component might be needed in Data Storage Server 

·  Definition of MT_BUS might have to be enhanced by inter MT_BUS communication between different 
components, e.g. MT_BUS on Management Server (MS) and MT_BUS on Thin Client Server (TCS) 

·  Discussion on charging architecture and principles for MobiThin should restart, because 

o D2.1 outlines billing requirements only 

o D4.1 section 3.5.1.3 outlines a Policy and Charging rule function based on IMS (to be studied in 
phase 2 of the project) 
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