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Abstract 
This deliverable sets and describes the CONTENT use cases which reflect on the different 

perspectives of the CONTENT actors and technologies. It highlights the benefits and new 

opportunities that may derive from the overall CONTENT framework. The deliverable takes into 

consideration the CONTENT stakeholders along with the requirements, which have been 

described and analysed in [D2.1], and provides a business model that will help them to improve 

their value proposition and ROI. Furthermore, it tries to make an early platform evaluation 

planning by selecting the most suitable use cases that could be demonstrated and evaluated. 

  



   

  
 

3/45 

 

Table of Contents 

 

Abstract .......................................................................................................................... 2 

Figure Summary ............................................................................................................ 4 

Table Summary ............................................................................................................. 4 

Executive Summary ...................................................................................................... 5 

1. Introduction ............................................................................................................. 6 

2. Use cases: Methodology, Roles and Services ..................................................... 7 

2.1. Roles ...................................................................................................................................7 

2.2. Use case Categories .............................................................................................................8 

2.3. Use Case analysis methodology ...........................................................................................9 

2.4. Use Case template............................................................................................................. 10 

3. CONTENT Use Cases ........................................................................................... 11 

3.1. UC: Mobile Virtual Network Operator  - MVNO on top of multiple network providers ......... 12 

3.2. UC: Mobile Optical Virtual Network Operator- MOVNO in a multi-operator Environment ... 15 

3.3. UC: Mobile broadband-enabled cloud services by MOVNO ................................................. 18 

3.4. UC: IP-TV services over virtual network .............................................................................. 20 

3.5. UC: Follow-me procedures in cloud services for Content Delivery Network (CDN) applications

 23 

3.6. UC: Cloud services for Sensor Networks and Internet of Things........................................... 27 

3.7. UC: Virtual Desktop Infrastructure ..................................................................................... 30 

4. From Use Cases to Business Models ................................................................. 34 

4.1. CONTENT Business Models ................................................................................................ 35 

4.2. CONTENT Business Model for MOVNO ............................................................................... 36 

5. Early Platform Evaluation Plan ............................................................................ 42 

6. Conclusion ............................................................................................................ 44 

References ................................................................................................................... 45 

Acronyms ..................................................................................................................... 45 

 



   

  
 

4/45 

 

Figure Summary 
Figure 1: Content Use Case Categories with example cloud services ......................................................... 9 

Figure 2: Use Case analysis ....................................................................................................................... 10 

Figure 3: Business Model Framework ........................................................................................................ 34 

Figure 4: Business Model Components ...................................................................................................... 35 

Figure 5: Chain of CONTENT Roles ........................................................................................................... 37 

Figure 6: CONTENT Partnerships .............................................................................................................. 38 

 

 

Table Summary 
Table 1: PIP: Wireless, Optical and Data Centre PIP ................................................................................... 8 

Table 2: Use case template ........................................................................................................................ 10 

Table 3: CONTENT Infrastructure and Network Sharing Use Cases ......................................................... 11 

Table 4: Cloud service provisioning on top of virtual infrastructures Use Cases ........................................ 11 

Table 6: Use cases' characteristics for Infrastructure Virtualization category ............................................ 42 

Table 7: Use cases' characteristics for cloud service provisioning category .............................................. 43 

  



   

  
 

5/45 

 

Executive Summary 
 

This document describes the groundwork set of CONTENT use cases, collected and classified 

following the perspective of the three main actors which are involved in the CONTENT 

framework: physical infrastructure providers, virtual operators and service providers. 

Section 1 presents an overview of the collected use cases and describes the scope of the 

document in the CONTENT project. Section 2 presents the methodology around the use cases 

and the identified roles and services within the CONTENT framework. Section 3 provides the list 

of the CONTENT use cases, described using a common template covering the technical 

aspects. Section 4 presents the CONTENT’s business model and explains how the involved 

actors will benefit from their partnerships under the CONTENT framework. Section 5 selects 

some use cases that will be used as a guide to demonstrate and evaluate individual 

components that will be developed during the evolution and development of the CONTENT 

platform. The work described in this deliverable will act as an input for WP5.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   

  
 

6/45 

 

1. Introduction 

CONTENT is focusing on developing a next generation ubiquitous converged network 

infrastructure. The infrastructure model proposed will be based on the Infrastructure as a 

Service (IaaS) paradigm and will aim at providing a technology platform interconnecting 

geographically distributed computational resources that can support a variety of Cloud and 

mobile Cloud services. CONTENT will adopt the concept of resource and service virtualization 

across the technology domains. Virtualization will facilitate sharing of physical resources among 

various virtual operators, introducing new business models and enabling new exploitation 

opportunities for the underlying physical infrastructure. One of CONTENT’s main objectives is to 

offer a rationalized cost and energy efficient network infrastructure suitable to support Cloud and 

mobile Cloud services. 

D2.2 aims to define the CONTENT use case scenarios that will fully demonstrate the CONTENT 

platform. [D2.1], which defined the technical and service requirements, will be used as a base to 

identify the use cases which are relevant for the CONTENT approach. The use cases reflect on 

the different perspectives of the CONTENT actors and highlight the benefits and new 

opportunities that could derive from the overall CONTENT framework. They try also to capture 

the technical innovation that is carried out in the CONTENT project. 

The use cases have been categorized in two categories, a) infrastructure and network sharing 

and b) cloud service provisioning on top of virtual infrastructures. The infrastructure and network 

sharing category defines use cases which describe how the physical infrastructure providers 

can create virtual resources on top of their physical infrastructures and how the virtual operators 

get access and manage these resources. The use cases which are defined within the cloud 

service provisioning on top of virtual infrastructures category will describe the delivery of end-to-

end cloud services on top of virtual infrastructures for the network and the IT resources. Use 

cases are defined and described using a common template which has been designed to cover 

the technical aspects which are associated to each use case. 

Following the use case definition, the deliverable focuses on the identification and specification 

of a business model which aims to benefit the different stakeholders. This section will identify 

the exploitable output of CONTENT through the identification of some specific business 

mechanisms and the value creation they have to offer.  

The CONTENT business model indicates potential opportunities for the CONTENT roles, like 

the physical infrastructure provider, the virtual operator and the service provider. It describes a 

business model based on the relationship between the CONTENT roles and how each of them 

will benefit from the proposed partnerships along with the potential revenues that will be 

generated for each one.  

Finally the deliverable will pre-select some use case scenarios which are suitable to 

demonstrate and evaluate the proposed platform. This selection will be based on the use case’s 

generality, applicability and potential for innovation. 
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2. Use cases: Methodology, Roles and Services 

The use cases described in this deliverable are meant to produce motivating concepts that are 

able to fully demonstrate the operational capabilities of the CONTENT system. They also 

provide some scope for test cases that will be used to validate the CONTENT solution. 

The use case descriptions, the methodology, the roles and the described services, besides 
demonstrating the area of CONTENT applicability, will also serve as an input to WP5. WP5 
aims at the development (integration and deployment) of specific realization concepts through 
representative cloud-oriented application pilots that appear in everyday’s citizen activity and 
require end to end service provisioning under the CONTENT concept.  

2.1. Roles 

The following roles have been defined within the CONTENT framework: 

 Physical Infrastructure Provider (PIP): The administrative owner of the physical 

infrastructure who has the responsibility of creating the virtual instances of resources on 

top of it. The PIP is further divided into: 

o Optical Infrastructure Provider (OIP): It creates virtual instances of resources 

on top of its optical network infrastructure. 

o Wireless Infrastructure Provider (WIP): It creates virtual instances of 

resources on top of its wireless network infrastructure.  

o Datacentre Infrastructure Provider (DIP): It creates virtual instances of 

resources on top of its datacentre infrastructure. 

 

 Virtual Operator (VO): Uses virtualized resources from the Physical Infrastructure 

Providers on an on-demand basis. It has business legal agreements to access the 

virtualized resources from one or several Physical Infrastructure Providers. A VO is 

responsible for the control and management of its end to end Virtual Infrastructure. 

 Service Provider (SP): Responsible to offer value-added services to the end-user and 

monitor the service provisioned to the end user. 

The following table provides a detailed description of the 3 PIPs: 

PIP Description  

Wireless PIP The wireless PIP owns and operates the wireless 

physical network infrastructure and provides 

resources to a number of VOs. It is responsible for 

the control/data planes of its physical network, the 

radio access segment, the virtualization through 

slicing of the wireless resources and the physical 

connection to the optical PIP.  It is also responsible 

for the establishment and maintenance of the 

wireless part of every VO network.  
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Optical PIP The optical PIP owns and operates the optical 

physical network infrastructure and provides 

resources to a number of VOs. It is responsible for 

the control/data planes of the physical optical 

network, the virtualization through abstraction and 

slicing of the optical resources and the connection to 

the wireless and the data centre PIP. It is also 

responsible for the establishment and maintenance 

of the optical part of every VO network.  

 

Datacentre PIP The datacentre PIP is responsible for the data centre 

operation and the virtualization strategy of the IT 

resources. It can provide network/processing and 

storage/database resources to every VO. It is 

responsible for the connection between its data 

centres and the optical network. Cloud Service 

Providers can deploy applications over the 

datacentre PIP resources.  

Table 1: PIP: Wireless, Optical and Data Centre PIP 

2.2. Use case Categories 

In order to be able to define and analyse the use cases we categorize them into two main 

categories: 

1. Infrastructure and network sharing. Describes how the Physical Infrastructure 

Providers create logical resources and compose isolated virtual infrastructures on top of 

their physical resources and how the Virtual Operators manage these virtual 

infrastructures. 

2. Cloud service provisioning on top of virtual infrastructures. This category describes 

the use cases that deliver end-to-end cloud services on top of virtual infrastructures 

including both network and IT resources. Starting from a generalized and multi-purpose 

end-to-end cloud service (mobile broadband-enabled cloud service), use-cases focused 

on specific applications are presented to demonstrate the applicability of the general 

concept in real contexts.  
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Figure 1: Content Use Case Categories with example cloud services 

The separation between the “Infrastructure and Network sharing” and the “Cloud services” 

categories is used to describe on the one hand the model applied for the multi-domain 

infrastructure virtualization and on the other hand the end to end cloud service provisioning on 

top of the virtual infrastructures. This also gives us the potential to define more general business 

models that can be used in a broad area of applications and real scenarios. 

2.3. Use Case analysis methodology 

The use cases (UCs) we will present and analyze in the following part play a very important role 

in the evolution of the CONTENT project. Every use case has been designed in order to help a 

CONTENT stakeholder to identify the critical parts more closely related to its business scenario. 

This way it will also be able to evaluate the degree it can benefit by using the corresponding 

business model.  

To this end we follow a two-step approach, with an initial description of the use cases from a 

technical point of view (reported in section 3) and the identification of relevant business models 

for the main use case categories (reported in section 4). The technical analysis of the use cases 

covers the following points: 

 Description of the concept and the goals that each use case aims to succeed.  

 Specification of the technical innovations introduced by CONTENT.  

 Definition of the external applications and components. 

 Analysis of pre-conditions (the actions that need to occur before executing the use case), 

post conditions (conditions that should occur after the use case execution) and detailed 

steps for the use case execution.  
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Figure 2: Use Case analysis 

2.4. Use Case template 

The following template will be used to describe the identified CONTENT use cases.  

Field Explanation 

Use Case ID <the identifier of the use case> 

Use Case Name <short name of the use case> 

Category <use case category> 

Actors <the involved actors> 

Description <the storyline that describes the use case> 

External applications 

and CONTENT 

components 

<any external applications or components that are required by the 

use case along with CONTENT components> 

Goals <the expected functionality to be provided by the system once the 

use case is executed> 

Technical innovations <the technical innovation that will be derived from the specific use 

case> 

Pre-conditions <those actions that must occur before the execution of the use 

case in order to obtain the described behaviour> 

Post-conditions <those conditions that could occur once the use case has been 

executed and thesystem continues its operations> 

Steps <the detailed steps explaining the use case> 

Figure <figure to visualize the use case> 

Table 2: Use case template 
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3. CONTENT Use Cases 

This section collects the use cases defined in the project in order to present the applicability of 

the new concepts and technical capabilities offered by the CONTENT framework to real 

scenarios and business cases. The selection of the use cases has been focused on two main 

areas: the virtualization of physical infrastructures and the provisioning of integrated cloud 

services. This choice allows to investigate the technical challenges and business opportunities 

from the point of view of the various actors identified in the CONTENT environment, from 

Physical Infrastructure Providers, to Virtual Operators, up to cloud service and application 

providers.  

The specification of the use cases follows the template presented in section 2.4. An analysis of 

the technical aspects, including some initial considerations on possible requirements for trials 

and demonstrations in terms of the CONTENT platform or external components will be 

presented.  

As mentioned in section 2.2 the CONTENT use cases have been categorized into two classes: 

a) Infrastructure and network sharing and b) Cloud service provisioning on top of virtual 

infrastructures. Tables 3 and 4 summarize the CONTENT use cases in the two classes: 

 

Infrastructure and Network Sharing 

Reference Number Use case name 

#1 
Mobile Virtual Network Operator (MVNO) on top of 

multiple network providers  

#2 
Mobile Optical Virtual Network Operator (MOVNO) in a 

multi-operator environment   

Table 3: CONTENT Infrastructure and Network Sharing Use Cases 

 

Cloud service provisioning on top of virtual infrastructures. 

Reference Number Use case name 

#3 Mobile broadband-enabled cloud services by MOVNO 

#4 IP-TV services over virtual networks 

#5 
Follow-me procedures in cloud services for Content 

Delivery Network (CDN) applications 

#6 
Cloud services for Sensor Networks and Internet of 

Things 

#7 Virtual Desktop Infrastructure 

Table 4: Cloud service provisioning on top of virtual infrastructures Use Cases 
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3.1. UC: Mobile Virtual Network Operator  - MVNO on top of multiple 

network providers 

 

Use Case ID #1 

Use Case 

Name 

Mobile Virtual Network Operator (MVNO) on top of multiple network providers 

Category Infrastructure and Network Sharing 

Actors Physical infrastructure providers (PIPs) 

 The wireless PIP owns and operates the mobile network infrastructure 

and provides virtual resources to a number of VOs. It is responsible for 

the control/data planes of its network, the access technology and the 

virtualization through slicing of the wireless resources. The PIP is not 

bound to a single access technology and is able to provide both Wi-Fi 

and LTE access. 

 The datacentre PIP (optional) is responsible for the datacentre 

operation and the virtualization strategy of the IT resources. It can 

provide network/ processing and storage/database resources to every 

VO. It is responsible for the connection between the wired segment of 

the metro network and the data centre.  

Wireless and data centre PIPs can be different actors or merged in a single 

actor. Every PIP negotiates service level agreements (SLAs) with every VO. 

Every PIP is responsible for the feasibility of the SLAs and guarantees of the 

signed contracts. 

Virtual operator (VO): The VO uses the mobile virtual network in order to 

provide mobile services to the end users. As option, the VO can also provide IT 

services to the end users. 

Description Mobile Virtual Network Operator (MVNO) has emerged as an interesting 

business and technology solution for both companies and customers. A MVNO 

provides wireless connectivity services to the customers, but does not own the 

network assets such as the licensed frequency allocation of radio spectrum 

and the cell tower infrastructure. Instead, these assets are owned by the 

physical network infrastructure providers. 

The wireless PIP can slice a converged WiFi/LTE access network where every 

slice represents an isolated virtual infrastructure that can be rented by the 

MVNO. On top of this heterogeneous virtual infrastructure, the MVNO network 

will handle dynamic LTE/Wi-Fi handover decisions based on location (context 

aware services). 

As option, this use case can be extended to allow the PIP to provide not only a 

virtual network infrastructure, but also virtualized IT resources connected to the 
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wired segment of the access network. 

Figure 

 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components providing virtualization, composition 

and delivery of virtual wireless infrastructures, optionally coupled with IT 

resources. 

 No external applications are required. 

Goals   The VO should be able to provide mobile services to the end users. 

 The wireless PIP must be able to guarantee high Quality of Service (QoS) 

to every VO network, through both LTE and Wi-Fi technologies and 

support seamless handovers.  

 The VO should be able to use multiple virtual mobile resources provided 

by different PIPs seamlessly.  

 The VO should be able to calculate the most suitable path in terms of 

coverage, availability and cost in an end-to-end communication by using 

multiple virtual mobile resources in parallel.  

 The PIP(s) should be able to rent virtual mobile network resources to the 

VOs, optionally coupled with IT resources.   

 SLAs should be applied between VO and PIP(s). 

 Both PIPs and VOs reduce their capital and operating expenses and 

concentrate on their domain of interest. 

Technical 

Innovation 

The MVNO has no need to own and directly manage a physical infrastructure 

hence the focus is on business activities by attracting subscribers and gain 

revenues. The virtual network rented by the MVNO may be built on top of 
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multiple mobile networks owned by multiple PIPs, optionally integrating also 

data centres connected to the wired segment of the access network.  

Pre-

conditions 

 Physical wireless network infrastructure entirely used by the PIP to 

provide mobile connectivity services to its subscribers. Physical 

infrastructures are usually over-provisioned, with low utilization of the 

physical resources. 

 Availability of virtualization, operation and management methods for the 

virtual mobile networks. 

Post-

conditions 

 Isolation of multiple virtual mobile networks, based on converged Wi-Fi 

and LTE technologies, sharing a physical infrastructure. 

 Virtual wireless network infrastructures should be able to guarantee 

QoS, with suitable SLAs in place between the PIP and the MVNO 

renting the virtual infrastructure.  

 Multiple virtual mobile network resources could be used in parallel by 

several VOs.  

Steps 1. The VO requests a wireless virtual network infrastructure (optionally 

enhanced with IT resources) from the PIP.  

2. Both the VO and the PIP agree on the required resources and 

conditions in terms of QoS of the provided virtual network.  

3. The PIP creates the virtual wireless network from the available 

resources. If IT resources are also requested, they are integrated within 

the virtual infrastructure.  

4. The VO starts utilizing the virtual wireless network by getting end users 

to subscribe with their services. 

5. The VO might request a virtual wireless network from another PIP. 

6. The VO adds the new virtual resources and ensures that they are 

working in parallel with the existing resources. 

7. The mobile end users pay for their account via the VO’s billing system. 

8. The VO decides to stop collaboration with a PIP. 

9. The PIP releases the virtual resources.   
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3.2. UC: Mobile Optical Virtual Network Operator- MOVNO in a multi-

operator Environment 

 

Use Case ID #2 

Use Case 

Name 

Mobile Optical Virtual Network Operator (MOVNO) in a multi-operator 

environment 

Category Infrastructure and Network Sharing 

Actors Physical infrastructure providers (PIPs):  

 The wireless PIP owns and operates the wireless network infrastructure 

and provides resources to a number of VOs. It is responsible for the 

control/data planes of its network, the access technology, the 

virtualization through slicing of the wireless resources and the physical 

connection to the optical PIP(s). A wireless PIP is not bound to a single 

access technology and is able to provide both WiFi and LTE access to 

its customers. 

 The optical PIP owns and operates the optical network infrastructure and 

provides resources to a number of VOs. It is responsible for the 

control/data planes of the optical network technology, the virtualization 

through slicing of the optical resources and the connection to the 

wireless PIP and the data centre PIP. It is also responsible for the 

establishment/maintenance of the optical part of every VO network.  

 The data centre PIP (optional) is responsible for the data centre 

operation and the virtualization strategy of the IT resources. It can 

provide network/processing and storage/database resources to every 

VO. It is responsible for the connection to the optical metro network.  

Wireless, optical and data centre PIPs can be different actors or merged in a 

single actor. Every PIP negotiates SLA with every VO. Every PIP is responsible 

for the feasibility of the SLAs and guarantees on the signed contracts. 

Virtual operator (VO): The VO uses the integrated sliced virtual network, 

composed by wireless and optical resources, in order to provide broadband 

mobile services to the end users. The VO is responsible to sign for SLAs with 

every PIP. As option, the VO can also provide cloud services to its customers. 

Service Provider (SP): The SP is able to build and deliver application services 

to the end-users. 

Description Despite the great success of the MVNOs, it is clear that some of these 

operators see their business opportunities quite restricted to the wireless access 

part of the network. A new stakeholder, the Mobile-Optical Virtual Network 

Operator (MOVNO), comprehends converged virtualization of Wi-Fi, LTE, 

Optical metro and IT resources in order to provide not only voice and data but 
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also IT services to its subscribers.  

Figure 

 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components providing virtualization, composition 

and delivery of heterogeneous virtual infrastructures composed of 

wireless (Wi-Fi and LTE), optical and IT resources. 

 No external applications are required. 

Goals  The VO should be able to operate virtual resources in the optical metro 

in order to bridge the gap between the wireless access and the 

computational infrastructure. 

 The VO should be able to access or operate virtualized IT resources, in 

order to extend its service portfolio and provide new high-value and QoS 

guaranteed end-to-end services to its customers. 

 The VO should be able to provide end-to-end services characterized by 

true broadband connectivity, allowing the end-users to move between 

Wi-Fi and LTE technologies with seamless handovers. 

Technical 

Innovation 

The VO extends its service portfolio by providing IT services to its subscribers 

due to the fact that it has access to the virtual resources connected to the 

optical metro network. 

 Efficient resource allocation/slicing mechanisms for composition of 

wireless + optical + IT virtual infrastructures. 

 Federation between optical and wireless domainsat the control plane 

level. 
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 Seamless handovers within a converged LTE/Wi-Fi virtual mobile 

network. 

 Enforcement of handover policies based on business criteria. 

Pre-

conditions 

 Physical wireless and optical metro network infrastructure and IT 

infrastructures owned by PIPs.  

 Availability of mechanisms/architecture/protocols required to build the 

converged LTE/WIFI wireless network. 

 Availability of virtualization, operation and management methods for 

virtual mobile and optical metro networks. 

 Availability of mechanisms for convergence between wireless and 

optical networks. 

Post-

conditions 

 Isolation of multiple virtual networks, composed of a wireless access 

segment based on converged Wi-Fi and LTE technologies and a metro 

segment based on optical technologies, sharing a physical 

infrastructure. 

 Virtual network infrastructures QoS should be guaranteed, with suitable 

SLAs in place between the PIP and the MOVNO renting the virtual 

infrastructure.  

 Multiple virtual network resources could be used in parallel by several 

VOs. 

 VOs are able to provide IT services to their subscribers, with integrated 

end-to-end and QoS guaranteed mobile network services to access the 

cloud resources. 

Steps 1. The VO requests a wireless and optical (converging) virtual 

infrastructure, including also IT resources, from one or more PIPs. 

2. Both the VO and the PIP agree on the required resources and conditions 

in terms of QoS of the provided virtual infrastructure.  

3. The PIP creates the converged virtual network from its network 

infrastructure. 

a. A prospective alternative would be for the VO to be able to 

request a converged virtual network from another PIP. 

4. The VO requests IT resources from one or more data centre PIPs. 

5. SPs are subscribed with the VOs in order to provide their services to the 

end users. 

6. The VO starts utilizing the virtual network and the IT services by getting 

end users to subscribe with their services. 



   

  
 

18/45 

 

7. The end users pay for their account via the VO’s billing system. 

 

3.3. UC: Mobile broadband-enabled cloud services by MOVNO 

 
Use Case ID #3 

Use Case 

Name 

Mobile broadband-enabled cloud services by MOVNO 

Category Cloud service provisioning on top of virtual infrastructures 

Actors Physical infrastructure provider (PIP): The PIP(s) owns and operates the 

underlying wireless and optical network infrastructure along with the IT 

infrastructure. It delivers the virtual infrastructure to the VO. 

Virtual operator (VO): The VO uses the virtual infrastructure rented from the 

PIP(s) to provide its customers with cloud services and the mobile broadband 

connectivity to access them.  

Service Provider (SP): The SP is able to build deliver application services to 

end-users over the VO infrastructures. 

Description Wireless broadband technologies include services from mobile phone service 

providers, which allow wireless Internet access. Consumers can purchase a PC 

card, laptop card, or USB equipment to connect their PC or laptop to the Internet 

via cell phone towers. This type of connection would be stable in almost any 

area that could also receive a strong cell phone connection. These connections 

are having speed limitations in all but urban environments.  

This UC focus in providing end-to-end cloud and connectivity services over 

virtual infrastructures with specific guarantees at each segment of the virtual 

network Demonstration of scenario where end users request for multimedia 

applications that stress the VO network with heavy load will present the 

efficiency of the CONTENT network virtualization and service provisioning 

approach. This UC does not focus on user mobility between different 

networks/technologies. 
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Figure 

 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components for:  

o virtualization, composition and delivery of heterogeneous virtual 

infrastructures composed of wireless (Wi-Fi and LTE), optical and 

IT resources. 

o provisioning and orchestration of end-to-end services on top of 

virtual infrastructures. 

 No external applications are required. 

Goals  All PIPs should be able to provide the necessary slices to every VO in 

the optical, wireless and IT domains. 

 Every PIP should be able to provide bandwidth guarantees to every 

individual VO. 

 The VO should provide cloud services with guaranteed wireless 

broadband connectivity to its customers. 

 Every VO should be able to monitor and manage its own virtual network 

and cloud resources. 

 The architecture should provide efficient use of the wireless, optical and 

IT resources. 

Technical 

Innovation 

 Federation between optical and wireless test-beds in the control/data 

plane. 

 Efficient resource allocation/slicing mechanisms in both the 

wireless/optical domains. 
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 Bandwidth guarantees monitoring mechanisms. 

 CONTENT will provide an efficient slicing approach with dynamic 

bandwidth-based and resource-based reservations for service 

provisioning and cloud/network service orchestration. 

Pre-

conditions 

 Physical connection between all PIPs. 

 Define and build the control and data plane interconnection. 

 Negotiation procedures between PIPs and VO. 

 Apply a common resource description mechanism. 

Post-

conditions 

 Virtual network isolation. 

 End-to-end, QoS-enabled cloud services, integrated with mobile 

connectivity, provided to the end user. 

 Efficient use of resources on all the domains from the VO’s perspective. 

Steps 1. The VO rents a virtual infrastructure composed of wireless (Wi-Fi and 

LTE technologies), optical (TSON technology) and IT resources from 

one or more PIPs (see use case #2). The VO is ready to provide 

integrated cloud and connectivity services to its customers (Service 

Providers). 

2. A VO’s customer (i.e. a Service Provider) requests a cloud service.  

3. The VO infrastructure is configured consistently on the data centre side 

and on the network side for end to end connectivity. 

4. The VO provides mobile broadband connectivity to end users. 

5. Cloud-based application services integrated with broadband network 

access services are offered by the Service Provider to the end-users. 

 

3.4. UC: IP-TV services over virtual network 

 

Use Case ID #4 

Use Case 

Name 

IP-TV services over virtual networks 

Category Cloud service provisioning on top of virtual infrastructures 

Actors Physical Infrastructure Provider (PIP): The PIP owns and operates the 

underlying optical network infrastructure along with the IPTV infrastructure. It 

provides also virtual resources of its infrastructure to the VO. 

Virtual Operator (VO): The VO rents virtual resources from multiple PIPs and 
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builds a virtual network in support of the IPTV application.  

Service provider (IPTV SP):  The IPTV SP uses the virtual resources provided 

by multiple VOs in order to provide IPTV services to its subscribers.  

Description IPTV is an emerging technology which allows service providers to deliver 

multimedia content to end users utilizing existing broadband infrastructure.  On 

the one hand, Video on Demand (VoD) is transmitted over unicast connections 

and on the other hand live channels are transmitted over multicast streams. 

Depending on the utilized compression technology and desired picture quality 

and size, IPTV technology requires the underlying infrastructure to meet certain 

bandwidth requirements.  

Figure 

 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components for:  

o virtualization, composition and delivery of heterogeneous virtual 

infrastructures composed of optical and IT resources; 

o provisioning and orchestration of end-to-end services on top of 

virtual infrastructures. 

 Video on Demand application. 

 IPTV infrastructure.  

 Set-top-boxes.  

 Billing system. 

Goals  The IPTV SP should be able to sell IPTV services to its subscribers 
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without owning the underlying infrastructure. 

 The IPTV SP should be able to guarantee high quality multimedia 

delivery to its subscribers. 

 The VO should be able to create the virtual network from multiple PIPs. 

 The VO should guarantee certain bandwidth requirements to the IPTV 

SPs.   

Technical 

Innovation 

The IPTV SP extends its multicasting coverage by using virtual infrastructures 

from various VOs. It guarantees high quality multimedia delivery to its end 

users.  

Pre-

conditions 

 Availability of virtualization, operation and management methods for the 

virtual networks. 

 Multicast streaming supported over virtual infrastructures.  

Post-

conditions 

 QoS should be quarantined between actors. 

 Isolation of IPTV services between different IPTV SPs. 

 The IPTV SP should be able to extend its coverage by utilizing more 

than one virtual network. 

Steps 1. The PIP creates the virtual resources from the available network and 

IPTV resources. 

2. The VO builds the virtual infrastructure utilizing different virtual resources 

provided by the PIPs.  

3. The IPTV SP requests virtual services and resources from various VOs.  

4. The IPTV SP starts to accept subscriptions from end users.  

5. The IPTV SP provides IPTV services to its subscribers, relying on the 

services offered by the VO(s). 
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3.5. UC: Follow-me procedures in cloud services for Content Delivery 

Network (CDN) applications 

 

Use Case ID #5 

Use Case 

Name 

Follow-me procedures in cloud services for Content Delivery Network (CDN) 

applications 

Category Cloud service provisioning on top of virtual infrastructures 

Actors Virtual network Operator (VO): The VO is a MOVNO that rents a virtual 

infrastructure composed of wireless (LTE and Wi-Fi technologies) and optical 

(TSON technology) virtual resources.  

Cloud Service Provider (CSP): the Infrastructure-as-a-Service provider, which 

owns data centres inter-connected to the virtual metro network operated by the 

MOVNO. The Cloud Service Provider has an SLA with the MOVNO for QoS 

guaranteed inter-DC services and mobile broadband access network services. 

The CSP acts also as a Content Delivery Network Service Provider (CDN 

SP).It provides contents delivery services to its subscribers through a CDN 

platform deployed on cloud resources running on its DCs. 

Description The CSP moves active virtual machines (VMs), currently dedicated to provide 

content to a given CDN subscriber, into different DC(s) belonging to its own 

virtual infrastructure. The decision about the target DC(s) takes into account the 

real-time position of the mobile user. The final objective for the CSP is to 

maximize the trade-off between the cost and performance of the inter-domain 

network services (for the inter-DC segments) and the resource allocation and 

load balancing in the various DCs. Moreover, the desired QoS on the user-to-

DC network connectivity must be guaranteed for the mobile users along the 

entire service lifecycle. 
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Figure 

 

(a) Initial allocation of cloud resources in DC1 and DC2 and related network 

connectivity. 

 

 

 (b) Final allocation of cloud resources in DC3 and DC4 and related 

network connectivity after end-user’s move. 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components for:  

o virtualization, composition and delivery of heterogeneous virtual 

infrastructures composed of wireless and optical network 

resources; 

o provisioning and orchestration of end-to-end services on top of 

virtual infrastructures. 

 A Cloud Management System supporting VM migration features, 
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properly extended to consider network information (e.g. mobile user 

positioning). 

 The follow-me use case is of particular interest when combined with 

external applications where the relative locations of mobile end-user and 

VMs are relevant to guarantee the application performance. An example 

is a Content Delivery Network application (e.g. for HD video streaming) 

where the location of the contents should be closer to the user, in order 

to improve the perceived QoE. 

Goals  Resource load-balancing among DCs belonging to the same (virtual) 

Cloud Service Providers. 

 Trade-off between computing and storage resources localization and 

cost for end-to-end network connectivity. 

 Mobile customers able to access cloud services with a guaranteed QoS 

(in terms of network connectivity) independently of their location. 

 Sharing of revenues between Cloud Service Providers and MOVNOs for 

cloud services with guaranteed QoS network connectivity. 

Technical 

Innovation 

 VM migration assisted by a set of heterogeneous network information, 

such as user positioning, cost and performance of potential user-to-DC 

and inter-DC network services, connectivity failures, among the others. 

 Interaction between cloud and network domains for provisioning, 

monitoring or re-configuration of connectivity services in support of 

mobile cloud services.  

Pre-

conditions 

 A cloud-based CDN service is provisioned and established by a Cloud 

Service Provider that acts also as a CDN Service Provider offering 

content delivery services to a mobile subscriber.  

o Computing and storage resources are allocated in an initial set of 

DCs. 

o QoS-enabled network services interconnect the initial DCs 

through the TSON-based metro network.  

 The mobile CDN subscriber accesses the CDN service from a given 

location through a QoS-enabled, user-to-DC network service across the 

wireless access and the TSON-based metro network. 

Post-

conditions 

 The CDN service, provisioned and established for the given mobile 

subscriber, is re-configured triggering a modification of the cloud service.  

o Computing and storage resources (potentially downgraded or 

upgraded according to the elasticity requirements defined in the 

service specification) are allocated in a different set of DCs. 
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o QoS-enabled network services interconnect the target DCs 

through the TSON-based metro network with QoS guarantees 

still compliant with the service specification.  

 The mobile CDN subscriber accesses the CDN service from a different 

location through a QoS-enabled, user-to-DC network service across the 

wireless access and the TSON-based metro network. The QoS 

guarantees are still compliant with the service specification. 

 The resulting re-configured cloud service allows the CDN Service 

Provider to guarantee the same QoS to the CDN subscriber, while a 

more efficient resource allocation (with respect to the initial location and 

in terms of cost and performances) is applied in both cloud and network 

domains.  

Steps 1. The CDN SP deploys the CDN platform on a set of VMs allocated in its 

DCs. 

2. The CDN SP starts to provide CDN services to its CDN subscribers. 

3. The CDN SP deploys the computing and storage resources required to 

store and deliver the requested contents in an initial set of DCs, 

according to the service specification related to the served subscribers. 

Moreover, suitable inter-DC network services are provided to guarantee 

the desired QoS for the interconnectivity among the cloud resources. 

(Dedicated SLAs can be in place between cloud provider and (virtual) 

network operator). 

4. A CDN subscriber requests to receive some HD contents from an initial 

location. 

5. The CDN SP operates on the CDN platform cloud resources (i.e. VMs, 

storages) loading the required contents. The CDN subscriber accesses 

the network from an initial location through a device connected with a 

wireless technology (Wi-Fi or LTE) and obtain some QoS guarantees on 

the user-to-DC connection used to deliver the requested content. 

(Depending on the SLAs in place between the end-user and its network 

service provider).  

6. The end-user moves to a different location and accesses the CDN 

service through a mobile device connected with the same or a different 

wireless technology.  

7. Depending on the new position of the end-user, the CDN SP 

redistributes the required computing and storage resources in different 

DCs. The objective is to optimize the trade-off between DCs load-

balancing and user-to-DC or inter-DC network services 

cost/performance, while maintaining an acceptable level of QoS for the 

service access from the end-user’s point of view. 
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3.6. UC: Cloud services for Sensor Networks and Internet of Things 

 

Use Case ID #6 

Use Case 

Name 

Cloud services for Sensor Networks and Internet of Things (IoT) 

Category Cloud service provisioning on top of virtual infrastructures 

Actors Physical infrastructure providers (PIPs): 

 The wireless PIP owns and operates the wireless network infrastructure 

and provides resources to a number of VOs. It is responsible for the 

control/data planes of its network, the access technology, the 

virtualization through slicing of the wireless resources and the physical 

connection to the optical PIP. It is also responsible for the 

establishment/maintenance of the wireless part of every VO network. A 

wireless PIP is also able to provide an access network for different 

access technologies Bluetooth/Wi-Fi/4G.   

 The optical PIP owns and operates the optical network infrastructure 

and provides resources to a number of VOs. It is responsible for the 

control/data planes of the optical network technology, the virtualization 

through slicing of the optical resources and the connection to the 

wireless PIP and the data centre PIP. It is also responsible for the 

establishment/maintenance of the optical part of every VO network.  

 The data centre PIP is responsible for the data centre operation and 

Virtualization strategy of resources. It can provide network/ processing 

and storage/database resources to every VO. It is responsible for the 

connection to the optical network. Service providers can build 

applications over the datacentre PIP resources. 

Every PIP negotiates the SLA with every VO. Every PIP is responsible for the 

feasibility of the SLAs and guarantees of the signed contracts. 

Virtual Operator (VO): The VO uses the integrated sliced virtual network in 

order to provide broadband mobile services to the end users. The VO is 

responsible to sign for SLAs with every PIP.  

Service Provider (SP): The SP is able to build services over the VO network.  

Description IoT comprises a digital overlay of information over a highly heterogeneous 

physical world of objects.  The IoT resources provided are sensors, actuators, 

Radio Frequency Identification (RFID) tags / readers, Near Field 

Communication (NFC) enabled devices, Smart Objects – which are small 

computers with a sensor and/or actuator and a communication device, etc. 

These objects have the capability to process (monitor, record, and manage) 

events and context information concerning the real world and the entities 
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contained within. 

In this use case we are interested in building virtual sensor networks and use 

the CONTENT platform to efficiently deliver the traffic they generate. A 

CONTENT enabled VO could be used to offer end to end connectivity with 

guaranteed bandwidth in order to build sophisticated IoT applications and even 

control the sensor network itself. This use case is characterized by very high 

volumes of traffic heading from the access network to the datacentre, while 

download traffic is less significant.  

Figure 

 

External 

applications 

and 

CONTENT 

components 

 CONTENT platform components for:  

o virtualization, composition and delivery of heterogeneous virtual 

infrastructures composed of wireless and optical network and IT  

resources; 

o provisioning and orchestration of end-to-end services on top of 

virtual infrastructures. 

 Wireless Sensor Networks (WSNs) or IoT platform. 

Goals  Build a Virtual WSN network backhaul. 

 End to end service delivery in order to handle the traffic generated by 

WSN or IoT networks. 

 Build sophisticated IoT services over a converged backhaul network. 

 Virtual operators can handle both the optical and the wireless network 

(or even the WSN itself). 

 Provide latency guarantees on the end to end network services. 
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Technical 

Innovation 

 Gateway between WSN/IoT network and VO wireless network. 

 End to end connectivity across wireless and optical networks. 

 Federation between optical and wireless test-beds in the control plane. 

 Efficient resource allocation/slicing mechanisms. 

 Latency guarantees monitoring mechanisms. 

 CONTENT will provide an efficient slicing approach with dynamic 

bandwidth-based and resource-based reservations. 

Pre-

conditions 

 A functional WSN must be in place. 

 Physical connections available between all PIPs. 

 Defined negotiation procedures, layers of abstraction, control and data 

plane. 

 Negotiation procedures between PIPs and VO. 

 Availability of integrated wireless/optical control planes. 

 Gateway able to guarantee the connectivity between the WSN and the 

VO network. 

Post-

conditions 

 End to end QoS-guaranteed network connectivity from the WSN to the 

datacentre. 

 Real-time IoT measurements are used by SPs. 

 Network adaptation mechanisms to reconfigure the VO network 

according to the real-time needs of the upload traffic generated by 

WSN or IoT networks. 

Steps 1. WSN network is set and configured. 

2. PIPs set the physical interconnections between them. 

3. VO negotiates the SLAs with every PIP and the WSN provider. 

4. Every PIP slices its network accordingly. 

5. The wireless PIP controls the wireless access in both the data and 

control planes. 

6. The wireless PIP is responsible to connect to the WSN gateway(s). 

7. Slices are allocated to every VO. 

8. VO network has end to end connectivity. 

9. VO provides the path for the WSN data to the datacentre.   
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3.7. UC: Virtual Desktop Infrastructure 

 

Use Case ID # 7 

Use Case 

Name 

Virtual Desktop Infrastructure  

Category Cloud service provisioning on top of virtual infrastructures. 

Actors Cloud Service Providers owns the Infrastructure as a Service and could act as a 
MOVNO or in partnership with selected MOVNOs in order to provide multi-
screen Virtual Desktop Infrastructure (VDI)/Desktop as a Service (DaaS) 
solutions delivered to end users. 

Description During the past few years deployment of VDI solution dominated over server-

based computing. The pace of mobile network expansion is driving the market 

for better audio and video technologies and hardware that is increasingly 

capable with better single-charge longevity, and by the end of the year, there will 

not be very many businesses that can afford to neglect it. Device proliferation is 

a major concern for IT departments and managing the ongoing challenges of 

mobile and virtual workspace will only become more critical. 

Cloud hosting is making mobile-secure desktops the wave of the future.  

Figure 
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External 

applications 

and 

CONTENT 

components 

 CONTENT platform components for:  

o virtualization, composition and delivery of heterogeneous virtual 

infrastructures composed of wireless and optical network and IT  

resources; 

o provisioning and orchestration of end-to-end services on top of 

virtual infrastructures. 

 External applications: Ulteo Open Virtual Desktop – (an installable Open 

Source virtual desktop and application delivery solution for corporations). 

o allows IT departments to deliver desktops and applications easily 

and at a lower cost than other solutions.  

o works in both a Windows and Linux environment. 

o able to mix various applications sources into a consistent stream 

that can be delivered to users, depending on their needs. 

o designed to be integrated in heterogeneous environments and 

inter-operate with various technologies. 

Goals A variety of goals in terms of network services depending on the specific VDI 

model, as follows: 

VDI model: server-based desktop virtualization 

Network requirements: 

 Always-on network connectivity (some vendors offer off-line mode). 

 Support for RDP and ICA protocol traffic between users and data 

centres. 

 Long-term variable bit rate. 

 High bandwidth (in particular for rendered video applications). 

 User experience subject to bandwidth availability and network latency. 

 High data protection security. 

VDI model: client-based desktop virtualization 

Network requirements: 

 Off-line mode support. 

 Application traffic sent directly to the network. 

 Bursty and bulky OS streaming traffic. 

 No inherent data protection security. 

VDI model: server-based application virtualization (terminal services) 
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Network requirements: 

 Always-on network connectivity. 

 Support for RDP and ICA protocol traffic between users and data 

centres; this traffic may be mixed with other native application traffic from 

applications on the host OS. 

 Long-term variable bit rate. 

 User experience subject to bandwidth availability and network latency. 

 High data protection security. 

VDI model: client-based application virtualization (application streaming) 

Network requirements: 

 Bursty application streaming traffic. 

 Application traffic sent directly to the network; this traffic may be mixed 

with other native application traffic from applications on the host OS. 

 No inherent data protection security. 

Technical 

Innovation 

How to attract/retain subscribers by providing Virtual Desktop Infrastructure in 
Converged Network environments by enabling the Cloud Service Providers to 
leverage an end to end network presence and their deep relationships with end-
users and providing converged network control to deliver well defined SLAs. 
Cloud Service Providers are in the position placed to offer distributed reliable 
platform that delivers business grade characteristics to enterprises, content 
providers and Application Service Providers (ASPs). 

The main technical requirements are the following: 

 Network services with end to end QoS guarantees: 

o Service availability. 

o Latency. 

o Bandwidth. 

 Balanced network and computing cost. 

 Data privacy and conformance. 

 Security. 

 Location and context awareness. 

Pre-

conditions 

To define methods, interfaces, and protocols for the operation, and 

management of Distributed Virtual Desktop infrastructure. For example we will 

need to address how the Remote Desktop Services (RDS) and Remote Desktop 

Protocol(RDP) will be mapped in context of CONTENT. 
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Post-

conditions 

 User isolation. 

 Performance isolation –analytics. 

 Guaranteed SLA and QoS. 

Steps 1. The NO/MNO creates an overlay wireline-wireless subscriber 

management edge over the cloud. 

2. The NO/MNO may own its own data centers or host its cloud based 

unified edge infrastructure in a hosted data center. 

3. The NO/MNO serves wireline-wireless customers of its brands or 

MVNOs via this overlay unified edge network. 

 

From the above analysis and taking into account the relevance of each use case across the 

different key innovations proposed in CONTENT, the consortium has identified two potential 

candidates as baselines for the test-cases in the experimental validation and demonstration 

activities of WP5. As further analyzed in section 5, both the technical areas (namely the 

Infrastructure and network sharing and Cloud service provisioning on top of virtual 

infrastructures) are represented in this initial selection, in order to guarantee a comprehensive 

coverage of the CONTENT functionalities.  
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4. From Use Cases to Business Models 

 
[D2.1] discussed in brief new services, technologies and system requirements that will allow the 

CONTENT stakeholders to enter into new service areas and extent their service portfolio by 

providing to their customers new services. The following section defines the exploitable output 

that CONTENT can offer by identifying the specific business mechanisms, benefits and value 

creation it can offer. It describes the manner by which the CONTENT solution delivers value to 

the relevant stakeholders by assessing the project output and comparing it to information that 

will be collected from a variety of stakeholders such as network providers, equipment vendors 

etc regarding their needs and requirements. 

A business model describes the rationale of how one or more organizations or individuals create 

value from assets, services, relationships and processes. Value can be associated to economic 

factors (e.g. saving, waste reduction, sustaining profit), social factors (e.g. reputation, contacts, 

and visibility), political factors (e.g. authority, influence), technical aspects (e.g. know how, 

capability) or other factors. The key to business model innovation is to think about the entire 

business.  

A three-dimensional framework regarding the business models consists of a triangle which 

includes three main objectives: create value, deliver value and capture value. In order to create 

value, a value proposition is required to differentiate the offering and fulfill the segment needs.   

The delivery of value requires determining the key activities and the resources which are 

needed to fulfill the value proposition. Activities and resources include physical and human 

resources, supply chain management, partnerships and technology. Capturing value revolves 

around creating a profitable revenue stream.  Value can be captured through advertising, 

subscription or a one-time payment [Creative Realities].  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Business Model Framework 
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4.1. CONTENT Business Models 

 

According to [BusinessModelGeneration], a business model consists of the components 

illustrated in Figure 4. The CONTENT Business models will be implemented using the following 

structure.  

 

 

Figure 4: Business Model Components 

 

 Key Partners identify and describe the partners that will be required to deliver the 
customer segments.   

 Key Activities describe the activities that should be performed in order to execute the 
business model.   

 Value Propositions describe the benefits that the business idea will offer to its 
customer segments/stakeholders.   

 Customer Relationships describe the expected relationships that will be established 
between the customer segments/stakeholders and the business model 

 Customer Segments specify the stakeholders/groups that will be targeted by the 
business idea.    

 Key Resources describe the assets that will be acquired in order to execute the 
business model.  

 Channels describe the procedures that will be followed in order to reach the relevant 
customer segments. 

 Cost Structure describes the costs which are required to implement and operate the 
business model.   

 Revenue Streams describe the overall revenues that the business model may bring to 
the customer segments.  
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4.2. CONTENT Business Model for MOVNO 

 

[D2.1] specified a new stakeholder covering new business opportunities offered in CONTENT: 

the MOVNO. Such stakeholder relies on converged virtualization of WiFi, LTE, Optical metro 

and IT resources. The virtualization convergence of the wireless/wired network and IT resources 

increases the business opportunities and offers new services. Taking into consideration the 

CONTENT technological domains, the emerging business opportunities involve providing end-

to-end virtual infrastructures, covering all the domains. 

 

Infrastructure sharing is an emerging business model which involves an entity sharing specific 

parts of the network with other entities. Network infrastructure sharing is gaining increased 

popularity among mobile operators who seek to reduce their capital and operating expenses. By 

optimizing their CAPEX they focus on providing new and innovative services to their customers. 

Network sharing models have been classified in passive and active. Operators decide to share 

their passive infrastructure entities which include power supply, site etc or their active network 

nodes which include radio network controllers, antennas etc. 

 

MOVNOs do not own a telecom network infrastructure, so they will use the infrastructure of 

another infrastructure provider and limit their technology systems to billing and customer care, 

content delivery management and business support systems.  

 

The CONTENT business model indicates potential opportunities for the CONTENT roles, like 

the physical infrastructure provider, the virtual operator and the service provider. It describes a 

business model based on the relationship between the CONTENT roles and how each of them 

will benefit from the proposed partnerships along with the potential revenues that will be 

generated for each one.  

Customer Segments 

The main customer segments of the CONTENT system are players who wish to become mobile 

optical virtual operators, investors who wish to participate in the telecom industry, existing 

operators who wish to become MOVNO’s, non-telecoms who wish to exploit new markets e.g. 

the MOVNO.  

The CONTENT framework identified 3 roles, the PIP, the VO and the SP. The PIP identifies 

three customer segments, the Optical Infrastructure Provider, Wireless Infrastructure Provider 

and the Datacenter Infrastructure Provider.  

 PIP: Physical Infrastructure Provider 

 OIP: Optical Infrastructure Provider 

 WIP: Wireless Infrastructure Provider 

 DIP: Datacenter Infrastructure Provider 

 

 VO: Virtual Operator 

 SP: Service Provider 
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Figure 5: Chain of CONTENT Roles 

The PIP provides the Virtual Operator with logical resources and composes virtual 

infrastructures on top of its physical resources. The VO is then able to provide the service 

provider the ability to provide services to its customers.  

Value Propositions 

The main part of this value propositions is to describe how CONTENT will create value for the 

specific customer segments and result in the rationale why a segment may choose to use 

CONTENT. The Service provider will move towards the VO in order to provide services to its 

customers and acquire new ones. The main value proposition within this case is that the VO will 

be widely expanded.  

The following specify how the CONTENT framework can create value segment for the 

CONTENT segments.   

1) The MOVNO will have access to the optical virtual resources and virtual datacenter 

resources, which means that the MOVNO could be able to offer IaaS to the service 

provider. 

2) The MONVO will be able to enter new markets and launch new services. 

3) This will reduce the CAPEX of the MOVNO and will also allow a large percentage of 

population to be covered by the deployed infrastructure. 

4) Low costs will allow the MOVNO to spend more money on enhancing their services.  

5) The PIPs will enhance their infrastructure through the revenue that will be generated by 

the provisioning of their infrastructure to the MOVNO. 

6) The MOVNO will manage the virtual network/IT slices by itself. 

7) The PIP will provide optimized solutions to the MOVNO depending on its needs. 

8) The PIP will provide load balancing to the MOVNO. 

9) The SP will be able to offer new services to its customer such as 

a) Multimedia streaming taking advantage of the use of a CDN infrastructure. 

b) Mobile Gaming. 

c) Online storage and backup services. 
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Channels 

The channels aim to describe the procedures that need to be pursued in order to reach the 

CONTENT customer segments and more specifically the MOVNO.   

 The PIP brand needs to be widely recognized in the target market in order to the 
MOVNO to establish a partnership with them. 

 The PIP should have a platform capable of easily “plugging-in” the new MOVNO. 

 The PIP should be mapped to the MOVNO and configured in order to deliver the 
required and promised QoS.  

 The PIP should be able to support the MOVNO by controlling all the back office systems. 

 The MOVNO should be able to provide IT resources such as a billing platform. 
 The MOVNO should have a market understanding and pricing capabilities product 

development. 

 The MOVNO focuses on sales and marketing in order to reach the SP.   

Customer Relationships 

The following mention the relationships that will be established and maintained during this 

business model:  

 Partnerships between the Optical Infrastructure Provider and the MOVNO. 

 Partnerships between the Wireless Infrastructure Provider and the MOVNO. 

 Partnerships between the Datacenter Infrastructure Provider and the MOVNO. 

 Partnerships between the Service Provider and the MOVNO. 

 

 

Figure 6: CONTENT Partnerships 

The establishment of new partnerships may be driven advertising the offered services e.g. the 

MOVNO may acquire more customers, the optical infrastructure provider may acquire more 

partners wishing to become a MOVNO.  

However, in order to maintain these relationships some actions should be taken such as: 
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 The PIP to provide support to the MOVNO, provide service upgrades and new network 

features. 

 The MOVNO should have a plan to build a customer loyalty base in order to keep their 

SP customers.  

 

The contracts which will be agreed between the MOVNO, the Optical Infrastructure Provider, 

the Wireless Infrastructure Provider, the Datacentre Infrastructure Provider and the Service 

Provider should be driven by a contract template that will specify the service provisioning. These 

partnerships will be hosted under a commercial wholesale agreement.  

 

Revenue Streams  

The revenue part represents how revenue will be generated from each customer segment. 

Before any partnership is hosted between the segments, the PIP should determine the amount 

of resources they wish to lease with the MOVNO. Depending on the PIP (WIP, DIP, OIP) they 

may be able to charge to MOVNO a onetime fixed price for deployment and therefore decide on 

a pay as you go plan depending on the usage. Further to this, additional revenues maybe 

charged in the future for resource organization, service upgrades and new infrastructure 

features. 

Both PIP (WIP, DIP, OIP) and the MOVNO will reduce their capital and operating expenses and 

will be able to concentrate on their domain of interest. The MOVNO will benefit from an 

increased number of subscribers due to the fact that the PIP will be able to provide a wider 

coverage and reach more customers through the QoS offering. The SP may identify what value 

its customers are willing to pay for depending on the service applications they will offer.  

The pay as you go formula that will be determined by the PIP for the MOVNO and by MOVNO 

for the SP will be of a great benefit when charging, not only by the rigorous use but the 

unrestricted use.  

 

Key Resources 

The following describes the most important assets which will make the business model work. 

These will allow the creation and offer of value proposition, reach other markets and maintains 

relationships with customer segments also as increase revenues.  

The Wireless Network Infrastructure Provider should know the MOVNOs needs 

 Wireless Network Infrastructure  

 Interconnection Agreement 

 SLA 

 

Key Activities 

 The MOVNOshould be able to provide mobile broadband services to the end users and 

guarantee high QoS. 

 The MOVNOshould be able to use multiple virtual mobile and optical resources provided 

by different Optical and Wireless Infrastructure Providers seamlessly.  
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 The Optical Infrastructure Provider & Wireless Network Providershould be able to rent 

virtual network resources to the MOVNOs. 

 SLAs should be established between the Optical Infrastructure Provider, Wireless Network 

Provider and the MOVNO. 

 

Key Partners 

Key Partnerships identify and describe the partners that will be required to deliver the customer 

segments. These partnerships will form the base for the described business model. The 

identified partnerships within CONTENT are among: 

 

 Physical Infrastructure Provider 

o Wireless Infrastructure Provider 

o Optical Infrastructure Provider 

o Datacenter Infrastructure Provider 

 MOVNO 

 Service Provider 

 

Cost Structure 

In order to create and deliver value, to maintain customer relationships and generate revenue 

within a business model it requires some costs. These costs are defined by the key resources, 

the key activities and the partnerships of the proposed business model.  

The PIP should make an estimation of the preliminary cost of the resources which are required 

to provide the optical/wireless and IT infrastructure based on the MOVNO’s requirements. This 

will allow the MOVNO to make some initial estimation that could be used during the negotiations 

between the two partners and take decisions.  

Costs should involve: 

 PIP to  provide access to monitoring and management tools to the MOVNO 

 Storage Costs 

 Monitoring Costs 

 QoS Costs 

 Capital Expenditures (CAPEX) 

 Operational Expenditures (OPEX) 

 Costs for infrastructure virtualization  

 Pricing of traffic between MOVNO and its hosting PIP 

 

Furthermore, the cost structure of the business model should determine how costs will be 

charged.  
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Pay as You Go model 

The PIP will establish pay-as-you-go contract and an SLA agreement with the VO in order for 

the VO to spread its reach, whilst the VO will provide the SP the ability to increase its business 

opportunities through contracts that will be established with new customers.  

 

 The MOVNO will pay the PIP per usage e.g. per access, per user and avoid the flat rate 

per period.  

 The SP will pay the MOVNO depending on the network usage. 

 

 

Service Initialization 

In order to establish the partnership between the segments, the PIP and the MOVNO and the 
MOVNO with the SP should agree on a contract agreement that will describe the agreed terms 
of usage such as QoS and price.  
 
Service Usage 
The PIP should monitor the usage of its resources by MOVNO and gather usage information in 
order to be able to charge the MOVNO accordingly.  The PIP should be able to determine if the 
resources are under or over-provisioned and scale the rules by negotiating with the MOVNO.  
 
Service Termination 
If the MOVNO does not require the service of the PIP or their agreement has expired, then the 
service is terminated.  
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5. Early Platform Evaluation Plan 

Multiple scenarios and use cases have been defined in section 3, touching different 

perspectives and views of the CONTENT’s technologies. At this point, it is necessary to 

evaluate the use cases and restrict the focus to some of them which will demonstrate and 

evaluate the CONTENT platform. Having a use case (or a limited number of use cases) as a 

guide is required for the successful evolution of the work that will be done in WP3 “Development 

of the integrated network solution” and WP4 “Infrastructure virtualization and provisioning of 

end-to-end cloud services”. We note that although we focus in some of the use cases at this 

stage, WP5 may select additional use cases as candidates for implementation and 

demonstration in the CONTENT test-bed. 

The following table indicates which of the characteristics that describe the CONTENT platform 

are supported by each use case. This table will be taken into consideration in the final use 

cases selection. 

 

Infrastructure Virtualization 

 

Use Case 

Optical 
metro 

Virtual 
Networking 
capabilities 

Converged 
LTE/WiFi 
Networks  

Wireless/Optical 
Convergence 

1 Mobile Virtual Network 
Operator (MVNO) on top of 
multiple network providers 

    

2 Mobile Optical Virtual 
Network Operator 
(MOVNO) in a multi-
operator Environment 

    

Table 5: Use cases' characteristics for Infrastructure Virtualization category 

 

Cloud service provisioning 

 

Use Case 

Heavy uplink 
traffic 

Heavy 
downlink traffic 

Mobility  End-to-End 
cloud service 

delivery 

1 Mobile broadband-
enabled cloud 
services by MOVNO 

    

2 IPTV services over 
virtual networks 

    

3 Follow-me procedures 
in cloud services for 
Content Delivery 
Network (CDN) 
applications 

    

4 Cloud services for     
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Sensor Networks and 
Internet of Things 

5 Virtual Desktop 
Infrastructure 

    

Table 6: Use cases' characteristics for cloud service provisioning category 

The selection of the most relevant use cases takes into consideration three main aspects:   

 the technical innovation;  

 the possibility to deploy the system components, services and applications required by 

the use case on the CONTENT test-bed for a public demonstration; 

 the capability to provide wide support for a variety of services, in order to allow the 

validation of the CONTENT solution in different contexts and conditions.  

In addition, the selected use cases should fulfill the requirements described in [D2.1] and some 

other requirements related to the feasibility of running the selected use cases either for the test-

bed or for public trials. These aspects have been evaluated through a set of questions, like:  

1. Are the required external applications/components available for the integration phase 

and participate in the test-bed during the trials? 

2. Can be the use case made available for public trials and demonstrations? 

3. Does the use case fulfill the requirements defined as mandatory in D2.1 for the relevant 

technical area?   

According to the consortium experience and based on the above analysis, the “Mobile Optical 

Virtual Network Operator (MOVNO) in a multi-operator environment” use case has been chosen 

as the representative from the Infrastructure and network sharing category, while the “Mobile 

broadband-enabled cloud services by MOVNO” use case has been chosen for the cloud service 

provisioning category. The former use case is also an enabler for the latter one, since it will 

provide the virtual infrastructure to be used as reference for the provisioning of the cloud 

services.  

These use cases are pre-selected both because of their generality and for their potential for 
innovation, but also because they can drive a large set of demands and criteria that the 
CONTENT solution must fulfill. 
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6. Conclusion 

 

D2.2 focused on describing the CONTENT use cases. The presented use cases were designed 

to cover both technical and business aspects and highlight the impact on the CONTENT 

architectural components.  The use cases were collected through the cooperation of the 

CONTENT partners therefore different perspectives were considered.  

Chapter 3 presents and analyses 7 use case scenarios. The use case scenarios are classified 

in 2 categories taking into account the different perspectives of the CONTENT platform.  

Chapter 4 identifies the CONTENT’s business model and explains how the involved actors 

benefit from their cooperation in the CONTENT’s context. In addition, it presents a pricing model 

which could fit in the CONTENT business model.  

In chapter 5 we selected 2 use cases as potential candidates to demonstrate and evaluate the 

CONTENT during the trials and evaluation period. The selected use cases are a) Mobile Optical 

Virtual Network Operator (MOVNO) in a multi-operator Environment and b) Mobile broadband-

enabled cloud services by MOVNO. This selection takes into account the innovation, 

demonstration and generality of each use case along with the ability of integration in a test-bed 

or for public trials. 
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