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Abstract  

This document proposes at first scenarios not only centred on the user but business oriented. The way to change 
operator or to subscribe to multiple operators is discussed in the first part of this document. Specific 
requirements to these scenarios are the derived for the home network. 

A summary of the important requirements for the Home Network is also proposed: a list of requirements and 
service classes already stated in previous OMEGA deliverables, as well as collection of QoS related 
requirements derived from external sources.  
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Executive Summary 
 

This document proposes at first scenarios not only centred on the user but business oriented. The way to change 
operator or to subscribe to multiple operators is discussed in the first part of this document. Specific 
requirements to these scenarios are the derived for the home network. 

Besides, external sources for requirements that can be applied in home networks are exploited, namely the 
Future Media Internet and the FP7 ALPHA project.  

A summary of the important requirements for the Home Network is proposed at the end of the document: a list 
of requirements and service classes already stated in previous OMEGA deliverables, as well as a derivation of 
QoS requirements from the Home Gateway Initiative to the whole home area network. 

 

Impact on the other Work-packages 

The requirements derived in this deliverable impact all work-packages in OMEGA related to connectivities or 
QoS policies, i.e. work-packages WP2—6. 

More precisely this means that the connectivities should provide a bandwidth able to convey multiple 
compressed HDTV flow and in some specific case uncompressed HD video. It also means that efficient QoS 
(prioritisation) policies have to be applied at inter-MAC level. 
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1 Introduction 

1.1 Scope 

This document proposes at first scenarios not only centred on the user but business oriented. The way to change 
operator or to subscribe to multiple operators is discussed in the first part of this document. Specific 
requirements to these scenarios are the derived for the home network. 

Important requirements for the home network is also proposed: a list of requirements and service classes already 
stated in previous OMEGA deliverables, as well as collection of QoS related requirements derived from external 
sources (HGI, ALPHA, FMI). 

 

1.2 Document Organization 

This document is organized as follows: 

·  Chapter 2 is dedicated to business oriented scenarios. By exploring actors involved in the OMEGA 
value chain, we have been able to identify further scenarios, from which we will draw other 
requirements to the OMEGA network. 

·  Chapter 3 presents some other sources for requirements that can be applied in home networks, namely 
the Future Media Internet and the FP7 ALPHA project  

·  Chapter 4 summarizes requirements from these sources, also incorporating 

o a global summarizing list of requirements and service classes already stated in previous 
OMEGA deliverables, 

o A derivation of QoS requirements from the Home Gateway Initiative to the whole home area 
network 

·  Chapter 5 focuses on the multi providers and multihoming scenarios and discusses various possible 
related architectures. 
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2 Business related scenarios 

2.1 Business actors 

Figure 1 depicts the main roles proposed in the OMEGA business model value network. These stakeholders have 
different interests in this OMEGA ecosystem. Roles and revenue opportunities are also described in D1.5 [3]. 

 

Figure 1: OMEGA Business network 

·  Service operator. A role for an entity whose business is to offer communication services to the final 
user (Internet access, VoIP, IPTV).  

·  Network operator. A role for an entity whose business is to offer the access infrastructure to the final 
user, linking users with service operators or value added service providers. 

·  OMEGA operator. Either a service operator or a network operator 

·  Subscriber. A role for a person or a SME subscribing the network access and additional services. 

·  End user. A role for a person or SME inside a home environment enjoying services through its 
OMEGA network, also being able to purchase OMEGA equipment through retail CPE distributors 

·  CPE Vendor. Role for an entity whose business is to market wholesale consumer electronics to 
distributors. 

·   Distributor.  Role for an entity whose business is to market retail consumer electronics to final users. 
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·  Value added service provider. Role for an entity whose business is to offer other services to the final 
user beyond the mere transport of data or communication services. 

·  Content producer. Role for an entity whose main role is to produce contents, investing time and 
money, and to sell the rights for distribution. 

·  Content provider. Role for an entity whose main business is to sell wholesale contents, buying 
previously its rights from the content producer. 

·  Content aggregator. Role for an entity whose main business is to retail contents, aggregating them 
from many sources. 

Deliverable D1.1 [1] covered in great detail the interests and motivations of OMEGA end users. The purpose of 
this chapter is to highlight other scenarios involving other stakeholders. Interactions between the end user and 
another stakeholder can be shown from either the perspective of the user or the other stakeholder. In these cases, 
we choose to present the scenario from the other’s perspective, since end user’s interests have been covered 
already in D1.1 

Most of the following definitions, also used in this document, rely on the Home Gateway Initiative (HGI) 
Technical Requirements Residential Profile, [13]. 

·  Application Service Provider (ASP) : entity whose business is to offer communication services or to 
provide contents to the final user 

·  Broadband Service Provider (BSP) : entity whose business is to offer the access infrastructure to the 
final user 

·  Operator/Business Support System (OSS/BSS) : it encompasses the functions required for the 
Broadband Service Provider to manage its network in an overall way 

·  Remote Management System (RMS) : entity embedding management functions such as resource and 
device inventory, event notification and alarm management, diagnostics and troubleshooting. The RMS 
presents a northbound interface to the OSS/BSS. The RMS also includes the Auto Configuration 
System (ACS) defined hereafter. 

·  Auto Configuration System (ACS) : entity implementing remote management functions such as device 
configuration, software updates, device diagnostics, remote operations and reboot requests as defined in 
the Broad Band Forum TR-069 Amendment 1 standard, also known as CPE WAN Management 
Protocol (CWMP)[17]. The Home Gateway and the TR-069 enabled devices located in the Home 
network can be managed on the basis of this protocol. 

·  Remotely Configurable Equipment (RCE): Equipment located in the home network and remotely 
managed by the ACS: it may be the Home Gateway or an equipment located behind the Home 
Gateway. 

·  Multi Dwelling Unit (MDU): apartment in a cabled building. 

 

2.2 Scenarios 

2.2.1 Household appliance vendor 

This scenario involves a CPE vendor which is also a value added service provider. Figure  

ACME is a leading household appliances manufacturer and is positioning itself for the digital home 
revolution. Its next generation products will offer remote management capabilities. That is the final user 
can remotely interact with the appliances, for instance, to pre-program an air conditioning system or a 
refrigerator temperature point. Their products will incorporate: 

• The latest technologies in energy savings 

• Remote control of some functionalities by the final user 

• Monitoring capabilities for parts maintenance and power consumption. 

• System alarms for malfunction. 

• Connection to a HAN 

• Remote upgrades of firmware. 
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Being part of the user HAN will bring the company new revenue possibilities such as: 

• Remote energy-savings management service. With the help of different sensors in their devices, the 
manufacturer can remotely collect, assess energy consumption trends and optimize usage. 

• Parts replacement program to anticipate failures. With the data collected by the internal sensors, the 
manufacture can replace the more deteriorated parts before causing a general failure in the appliance. 

 

Figure 2: Scenario Household appliance vendor: roles and relationships 

 

Having assessed the different technologies, the design staff will incorporate a PLC interface because the 
no-new-wires approach will help deployment of their appliances anywhere in the house. Some of their 
appliances like electric engines and pumps contribute to the harsh environment present in the power line. 
Having assessed the various possibilities, they will choose an OMEGA based PLC chipset because: 

• it integrates seamlessly with the rest of the HAN. The user will manage these appliances in the same 
way as other devices at home. 

• The state of the art OMEGA PLC chipset offers robust mechanisms against PLC errors. 

• OMEGA guarantees the delivery of alarms in case of failure. 

• Data is encrypted at the link layer, offering additional security. 

Household appliance vendor (variant) 

The variant scenario involves the same manufacturer. However, instead of integrating an OMEGA chipset, it 
includes standard technology (Ethernet) or domain-specific technology like KNX [5], this latter provided that 
there is no conflict at the PHY layer in PLC1. In the first case, a simple Omega Extender is prepared to adapt the 
Ethernet frames to the Inter-MAC frames, thus providing a simple adaptation mechanism to the OMEGA 
network. The second case would need a specialized OMEGA Legacy Device Adapter for the technology in 
question. 

2.2.2 Changing network operator 

As shown in Figure 3  this scenario involves two networks operators. 

                                                      
1 KNX’s PL110 & PLC132 media use a central frequency of 110 KHz and 132 KHz respectively. 
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Figure 3: Scenario Changing Network Operator: roles and relationships 

 

Network operator BigPipe is making its way in getting a market share of the EU ISP market. It is contacting 
customers from competing companies to offer a very attractive bundle service: 100 Mbps Internet fibre access, 
free VoIP calls, six month try&buy GizmoTV, a new HDTV streaming service and 600 Gbyte network hard-
drive, at a discounted price with savings up to 10% in the monthly subscription fee. 

BigPipe’s Call centre agent Norman contacts Peter, explaining the deal. Although the economic part seems 
attractive, Peter is reluctant: has made a substantial investment in his OMEGA enabled HAN network: 

- Home gateway, media server, extenders, VoIP phone, HDTV TV set, etc… He doesn’t want to buy another 
Home Gateway if he accepts. Norman assures him that all this can be done without a hassle. BigPipe will 
remotely access and configure its Home Gateway and some domestic OMEGA devices like his media server. 

Peter also replies that he has also signed up a contract with a third party to manage his OMEGA household 
appliances. He is happy with the service he gets and does not allow in any manner BigPipe to interfere or access 
these appliances.  

- “No problem” – Norman replies – “The list of OMEGA devices our company will manage are just two: the 
Home Gateway and the media server. Regarding the home gateway, we will only replace software signed by 
your former network provider and add our own software. We will not touch third party signed software in the 
home gateway”. 

Peter finally agrees and proceeds to sign in. 

A few days later, the service technician is allowed to access Peter’s HG and changes the software. This process 
takes only some minutes. After having tested everything works fine in the HG, the janitor access Peter’s media 
Server and installs new software there. The following morning, Peter receives a notification email. It accesses 
the HG GUI and he sees in fact that previous logo has been replaced with BigPipe logo. Also, he checks that his 
media server control GUI shows a new “Synchronize” button to synchronize contents with his new 600 Gbyte 
network drive. 

2.2.3 Network operator launches all-included pack 
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In this first scenario, the OMEGA family shown in [1] subscribes to an offer for simplicity and quality of 
service. Two service operators are offering an “all included pack”, in order to: 

·  make available high speed internet access (FTTH) accessible to everyone, 

·   to simplify the installation of a domestic network into the home,  

·  and with this, to bring a set of simple and quality multi-screen, multi-terminal  and user-friendly 
services. 

One of these two operators, with solid presence in the market, is launching an interesting "exclusive2" and "all 
included" pack, comprising : 

·  FTTH access at 100 Mbps with an associated home gateway and network extenders. 

·  A third generation mobile line for each person in the home. In our family's case, this amounts to 4 GSM 
contracts, of which two are limited for the children. 

·  Unlimited phone calls at home available for worldwide destinations. 

·  Unlimited Internet access 

·  A package of 50 High Definition TV channels with a special HD cinema option for 3D or blockbuster 
movies. 

·  An on-demand music pack (listen to streaming from tens of thousands of titles) 

·  A comfortable and secure management service which ensures regular optimisation of home equipment 
(home automation). It optimises the usage, according to certain times and activities in the day, 
depending on each family member. 

The above pack is offered with an overall 99€ monthly fee. 

When the OMEGA family decided to subscribe to this package offer, they had two possibilities concerning their 
home equipment, the terminals (TV, telephone, etc…) and extra network extenders necessary for the installation 
of the service offerings: 

·  Equip themselves by buying the recommended devices from identified providers; 

·  Rent the equipment by benefiting from the maintenance and assurance of always having equipment 
adapted to the proposed offer. 

Regarding the rental possibility, the offer proposed by the service operator includes an option of a 59€ rent of 
materials including two extenders, one 42” inch HDTV screen, a second 30” screen, two HDTV decoders, an 
OMEGA telephone and live radio. Of course, an option to buy this material is proposed to each client if they 
wish. 

 

2.2.4 Custom made service pack 

In this other scenario, the OMEGA family has chosen modularity and is able to decide how and when to expand 
their home network. They only subscribe to one FTTH physical access with one network operator. This network 
access (100 Mbps) can evolve requiring for another physical access or modifying the bandwidth (with the same 
operator or another one).  

The network operator may then provide them an interoperable home gateway (OMEGA Gateway) on top of 
which all services from all service operators can run. Note that a simpler and shorter term solution would be to 
use multiple HG and or multiple STB in the customer premises, nevertheless in this sub-scenario a single HAN 
carries all flows from all operators and manages their priorities and QoS. 

The family also decides to subscribe to on demand offers corresponding to their needs, profile and depending on 
their uses. Several service operators and content providers propose new offers adapted to their expectations and 
which consist of two aspects: 

·  The service itself: a content or service offer: HDTV packs, unlimited phone 

�  Voice over IP, mobile telephony, etc… 

·  The software needed and the necessary configuration with the corresponding service profile adapted to 
all devices installed 

                                                      
2 ‘Exclusive’ means that the whole bundle of services is taken as a whole, the user not being able to customize the subscription. 
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�  Home gateway(s), Set Top Box(es), renderers, etc… 

The on demand services proposed by different providers are the following one: 

·  Voice over IP telephone pack (unlimited communications) 

·  3rd generation mobile pack (many possibilities available) 

·  Internet broadband offers with HAN (Home Area Network) : custom-made proposal for the HAN 
(depending on the size of the home and rooms covered by extenders) 

·  Content and service packs such as : 

·  Music bouquet and music streaming (unlimited download) 

·  Video games catalogue 

·  HDTV channels and bouquet: very large offers and products for basic HDTV channels, 
thematic bouquets (sport, cinema, worldwide TV channels, documentaries, events channels, 
etc…) 

·  Custom-made offers and products for teenagers and parents.  

·  Home services: videoconferencing, comfort and home management, security and control, 
etc…  

·  Packs installation and configuration 

 

2.2.5 Network Operator Remote Management 

This scenario involves a network operator and an end user, Peter, who is having problems with his home 
OMEGA network. Figure 4 shows the relevant stakeholders and its relationships. 

 

Figure 4: Scenarios Network Operator Reomte and In-Site management: roles and relationships 

 

Some days ago Peter started to experience some problems while watching films from his VoD service provider. 
Having discarded any problem with his VoD service provider after contacting them, he decides to call his 
network operator help-desk. He explains that since two days ago his HD VoD films cuts out several times every 
hour. This is the first time he experiences this behaviour in several months since he has the OMEGA network 
installed at home.  The helpdesk proceeds to check the status of Peter’s network. This is possible since the 
OMEGA network components are ready for remote management. Different flows average values, alarms,… are 
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periodically registered (that is , not in real time), by the HG.  All this information can be accessed by the network 
operator in a simple and fast way; there is no need for graphical representation of the customer home network. 
The help-desk finds out an alarm of malfunction from one of Peter’s extenders that is causing a low rate 
transmission of all the video flows that go through that device. The help-desk sends a reboot order from his 
terminal and after few seconds he checks that the extender is working again without any alarm.  

2.2.6 Network Operator In-Site Management 

This scenario is a small variant of the previous one where a reboot of the malfunctioning extender doesn’t solve 
the problem. The optional relationship is depicted in red in Figure 4 

In this scenario, a technician is sent to check the home network at customer’s house. In this kind of situations 
more detailed information of the home network is needed in order to find out the problem and provide the best 
solution. The technician arrives at Peter’s house and connects his OMEGA diagnostic terminal to Peter’s 
OMEGA HAN. By doing so, the technician is able to give him a real-time diagnostic (1 sec. resolution) of the 
problems in the network. Among the information provided by this node there are graphical displays of the home 
network:  

�  a mesh view of all possible paths between nodes, see figure 2. 

 

Figure 5: Mesh view of Peter’s HAN, showing the connectivity among OMEGA nodes 

 

�  or an overlay of active links, colour coded by interface or technology, see figure 3.  

 

Figure 6: Active flows’ view of Peter’s HAN, the instantaneous flows among OMEGA nodes 

 

With the help of these graphical representation views of the HAN the technician effectively checks out that the 
extender in the living room is the one causing the problems, but only the Ethernet interface is affected. Since a 
replacement for this extender will take a week, a temporary solution is using the WiFi interface of the extender. 
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This will not be a big problem since the two devices (TV and PC) that make use of the Ethernet interface of the 
extender have WiFi interface too.  

2.2.7 End-User Local Management 

This scenario is a variant of the previous one. A reboot of the extender by the network operator didn’t solve the 
problem. As Peter is waiting for the technician to come home, he decides, in the meantime, to redirect all the 
flows that go through the malfunctioning extender to another extender in house. This is not the optimal solution 
but it will work till a better one is found. The redirection of flows is simply done by putting the not working 
extender in a non-operative mode through a very simple end-user management interface. Automatically the 
home network adapts and the best extender in terms of QoS is selected for the new network configuration. 

2.3 Security-related scenarios 

While not being in the business network chain, security always poses threads to any system. We propose here 
some security scenarios that form the basis of the security assessment in OMEGA. Security requirements are 
addressed in detail in D6.2 [4]. 

2.3.1 Illegal Copy 

Peter has bought a second hand OMEGA enabled TV in a marketplace of dubious reputation. The TV set has 
been already hacked to stream a copy of the received digital contents to an external IP address. The attackers get 
free access to private content either being self produced or subject to copyrights. 

2.3.2 Malicious Code 

A hacker successfully breaks the weak protection of Peter’s residential gateway and installs malicious code to 
snoop his activity in search of private or confidential information either in the HG itself or any other device in 
his Home Network. 

2.3.3 Illegal access to critical information 

As part of a new deal with another telco company, Peter gets a new, leek and powerful OMEGA gateway and 
has disposed his older HG. However, he hasn’t done it in the appropriate recycling centre. An attacker gets 
somehow this HG in search of keys, private info to perform further malicious actions.  
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3 Other sources for requirements  

3.1 ALPHA project 

The ALPHA project [10] investigates innovative architectural and transmission solutions based on the manifold 
of optical fibres (single-, multi-mode and plastic) as well as wireless technology to support both wired and 
wireless services in a converged network infrastructure. 
 
The focus is on using the newest physical layer achievements, architecture solutions and adequate control and 
management to reach a yet unprecedented end-to-end provisioned capacity for access and in-building networks 
at a fraction of the price of today’s technologies and to simultaneously include the transport of existing 2G/3G 
and Beyond 3G (B3G) signals whether they are Internet Protocol (IP) or non-IP-based. 
 
The key issues of the ALPHA project are: 

�  Identification of future end-user services and specification of network requirements; 
�  Upgrade strategies for next generation PONs for access networks; 
�  Technical and economical issues for in-building networks based on optical fibres; 
�  Integration of wireless signal transport in access and in-building networks; 
�  Optimal use of network resources in access and in-building scenarios (dynamic capacity 

allocation); 
�  Reliable and cost-efficient technologies for high-speed transmission over multi-mode and plastic 

optical fibres;  
�  Management and control for ubiquitous quality of service; 
�  Integration and validation of project solutions in the project test beds. 

 

The ALPHA project started in January 2008 and will terminate in December 2010, as for the OMEGA project it 
is part of FP7-ICT Objective 1.1 The network of the future. Its consortium consists of 17 partners which include 
three telecom operators (France Telecom, Telefonica, and Telekomunikacja Polska), three systems vendors 
(Alcatel Lucent France, Andrew Wireless, and Telsey), one component vendor (3S Photonics), two research 
institutes (Acreo and IBBT), 6 universities (Polytechnic University of Valencia, University of Bologna, 
Technical University of Eindhoven, Bangor University, Politecnico di Torino, Danish University of Technology) 
and 3 SMEs (Luceat and Homefibre as well as 3S Photonics). 
 

3.2 The MUSE Project 

MUSE [14] is a EU-funded FP6 project on Broadband Access. The overall objective of MUSE is the research 
and development of a future, low cost, multi-service access network. The project addresses the network 
architecture, techno-economics, access nodes, solutions for the first mile, and interworking with the home 
network.  

One of the main goals of the MUSE project is to develop an access network architecture that is open to multiple 
services and multiple service providers. MUSE elaborated a business model in order to define requirements for a 
multi-service architecture that is open for multiple providers and flexible for different possible scenarios. 

The generic MUSE Business model [15] is presented in Figure 7. As per the project objectives, this model 
focuses mainly in the “network” access part and shows a richer role palette in this area. 
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Figure 7: MUSE Project Business Model. Stakeholder roles 

A brief description of these roles follows: 

·  The Network Service Provider is the entity who provides the subscriber with a public IP address for 
his residential gateway so that he can access Internet. 

·  An Access Service Provider provides the user with basic Internet services like web browsing and email 
accounts. The traditional ISP is a combination of ASP and NSP in this model. 

·  Multimedia Content Providers provide contents for the Application Service Providers. 

·  The Connectivity Provider acts as a bandwidth broker that hides technology for the packager. This is a 
new contribution from this project. Its main responsibilities appear overlapped with traditional 
descriptions of Network Access Provider (which can be played of course by the same business entity). 
Some of the technical responsibilities assigned to this role in MUSE is the remote management of the 
RG (OSI L2 and even L3) and the QoS and security monitoring to fulfil the subscriber’s SLA. 

·  The Packager holds a trusted position with both network and service providers (ASP or  NSP), as well 
as with the Subscriber, by means of SLA’s. The Packager role avoids the Subscriber having to 
separately arrange agreements for each application service. 

·  Access Network Provider and Regional Network Provider supply the L1 network infrastructure. 
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Figure 8: MUSE Project Business Model: Value Chain instantiations. 

The many-to-many relationships among these roles allows for different instantiations showing real world 
business models, from vertical integration to pure unbundled mode (Figure 8).  The technical responsibilities of 
these roles regarding the management of the subscriber’s CPE is analyzed in MUSE TF3 and summarized in 
section 5.1.1 below. 

3.3 The Future Media Internet 

Over the last 30 years Internet has revolutionised our economy and society. From a purely academic network in 
the early 1980s, Internet has grown into a truly worldwide open infrastructure for information, communication 
and commerce and it is destined to become the ubiquitous global communication infrastructure. But, for this to 
happen, the Current Internet (CI) has to overcome several limitations. The most significant ones in the Media 
and Network domains are listed in the following table [6]: 
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Figure 9: Problems of the Current Internet (source [6]) 

 

The Future Media Internet (FMI) will sweep away all of these limitations and will be much faster and smarter, 
more secure, embracing not just information and content but also services and real world objects (‘things’). By 
2020 the Internet will be both laid out as public infrastructures and dynamically created by the objects 
connecting to one another. Essentially it will be a seamless fabric of classic networks and networked objects. The 
content and services they facilitate will be all around us, always on, everywhere, all the time. 

The FMI will not be just an evolution of what we have already; it will not be more of the same. On the contrary, 
radically new approaches are needed: new architectures; new interfaces; new ways of managing data; new ways 
of integrating all the different Internet entities – devices, sensors, services, things and, of course, people. In the 
future, the idea of having a network that reaches out to terminals will fade away. Rather, we are going to see that 
objects, including terminals, will have their local connectivity halo and this will be able to connect with other 
halos of connectivity, including the backbones, access rings, radio drops, etc. The Internet will be the sum of it 
all but this does not mean that the IP (the protocol) will be ubiquitous. Sensor and ambient networks are likely to 
be based on different more energy-savvy protocols. 

Thus, any object will be able to have communications capabilities embedded within it and several objects in an 
ambient environment will create a communication network. This, in turn, will connect with other 
communications networks, locally and globally. This is a dramatic change and will have a significant impact 
since every industry, in practice, will have to learn to produce communicating objects and the functionalities of 
the objects will be influenced by these communications capabilities and by the context. 

To help prepare the ground so that the FMI becomes a reality several scenarios have been envisioned by experts 
fostered by the EC. A detailed description of these scenarios and conclusions can be found in [7]. A brief 
summary is given below:  

1. Life on the Net: The personal global Network: The first scenario illustrates how in the Future Internet our 
personal information, content and services will be available to us anywhere, at any time. Our everyday 
environments will be context-aware: systems and devices will be able to sense how, where and why 
information is being accessed and respond accordingly. The Internet will be our personal global 
network. This new world of seamless applications, services and content requires a new network 
infrastructure, which must be built from the ground up. In particular, it requires truly ubiquitous wireless 
network capacity that can handle orders of magnitude more data. Advanced features such as semantics and 
trustworthiness must also be built in. 

2. The market of One: The web based service economy: A second set of scenarios highlight that the impact of 
next-generation services on Europe’s economy and society will be widespread. Service convergence will 
reshape sectors such as media, broadcasting and telecoms. Products will morph into services, with profound 
implications for traditional organisations and value chains. Relying closely on the Internet with Things, the 
new Web-based Service Economy will merge the digital and physical worlds opening up a multitude of 
niches and value propositions. Many of these services will be media� rich, but also bandwidth hungry and 
cost sensitive. 

3. Atoms and bits: An Internet with Things: A third set of scenarios show how embedding sensors, 
communication and computing capabilities will enable a whole variety of physical objects to seamlessly 
gather and use information throughout their entire lifecycle. By capturing and interpreting user actions, 
Smart Items will be able to perceive and instruct their environment, to analyse their observations and to 
communicate with other objects and the Internet. This new Internet will coexist and be intimately bound up 
with the Internet of information and services. It will be an Internet with Things. 

4. Pushing the horizon: new regulatory spaces: The last scenario shows that the Future Internet presents new 
challenges for regulation, which is evolving at a much slower rate than technology. The complex web of 
services created in the Future Internet requires that privacy and security be built into each service. New 
businesses will evolve to leverage personal information, making data tracking and ownership a key 
concern. Important issues also arise in relation to accountability, governance and ethics. All of these create 
new regulatory spaces. 
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4 Requirements 

4.1 Derived from business scenarios 

4.1.1 Multiple service providers 

The HAN built around OMEGA technology should be able to let the users enjoy different services from different 
service providers. Scenario 2.2.4 Custom made service pack shows precisely this, how users can tailor the 
services to their needs, incrementally and keeping the investment in hardware. This requirement should also 
apply to network providers offering value added services like VoIP or IPTV. In this case, network operators have 
a “service provider” role. 

4.1.2 Sharing OMEGA devices 

While it is unlikely that certain OMEGA end devices being simultaneously shared by services of different 
service providers, we cannot extend this assumption to the whole OMEGA network. In particular, OMEGA 
extenders, whose only purpose is to extend the HAN coverage inside the house, are devices that will be shared as 
intermediate but invisible nodes (no IP nodes) for the user services. 

Sharing OMEGA devices has profound implications in the way the Inter-MAC may be used, like security 
encryption management or arbitrated admission control for simultaneous flows requests. 

4.1.3 OMEGA devices and Service Level Agreements 

Scenario 2.2.1 Household appliance vendor could be a typical value added service that must guarantee its quality 
over time (SLA). To monitor the quality of services, the OMEGA device must give enough information to the 
service to assess the quality. It is an open debate whether the SLA should only consider the device managed by 
the service provider or should also extend to the intermediate nodes that can be reached through the OMEGA 
gateway. A pragmatic approach is to consider only the OMEGA end devices to be bound to the SLAs and let the 
network operator manage your HAN infrastructure. 

4.1.4 Freedom to choose network providers 

Scenario 2.2.2 Changing network operator shows a typical case that we could find in the future. If a network 
operator doesn’t offer bundle with hardware and services, we can expect the final user to select his own 
hardware and select the most satisfactory deals anytime, even though this means changing the network operator. 

In this case, we should ensure compatibility of shared equipment like the Home Gateway, and not force the user 
to buy another box. This has profound implications in how HGs are designed and sold. By means of standardized 
interfaces at various levels, and thanks to auto configuration processes, the user should be running with a new 
network provider in a question of hours. 

Although we see feasible, even desirable, to be able to choose the network access provider of his choice, we do 
not foresee scenarios that support several networks providers simultaneously. The simultaneous operation of the 
subscriber’s loop by more than one network operator has profound regulatory aspects that are exacerbated with 
the deployment of FTTH infrastructures. 

 

4.1.5 Home Network Management 

The Home Network Management scenarios covered in sections 2.2.5, 2.2.6 and 2.2.7 show three typical 
situations that could show up while giving support to the end-users. The implications derived from these 
scenarios to be taken into account at network design are several: 

1. The HG has to gather status information from every node in the HAN. This implies well-defined interfaces 
and APIs based on open-standards for every OMEGA-node to be invoked by a “collector module” in the 
HG. A “display module” will also be part of the tools provided by the HG to network operator. 

2. In order to provide more in detail information, a special node, a management node, is conceived. This node 
will have more strong requirements than the HG with regards to diagnostic capabilities: real-time operation 
and display capabilities: graphical representations of the HAN (active flows map, all-possible-flows map, 
flows by interface/technology…) 
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3. The last home network management scenario envisions a situation where the end user is able to do a simple 
management task with his HAN through an end-user graphical interface. A requirement for this interface 
would be simplicity as giving too many options would lead to more calls to the help desk. 

 

4.2 Derived from security scenarios 

4.2.1 Offering trust to the user 

The sample of security scenarios shown above lead to the conclusion that any element in the user’s HAN 
OMEGA network should be trusted. A trusted OMEGA device should: 

·  Guarantee the privacy of user or system attributes by 

- Offering a high level of tamper resistance (scenario 2.3.3) 

- Preventing disclosure of sensitive information to the outside world (scenarios 2.3.1 or 2.3.2) 

·  Provide a proof of trust to others, so that it demonstrates it is not manipulated as in scenarios 2.3.2 or 
2.3.3 

·  Offer a high degree of security against attacks, as in scenario 2.3.2 

4.3 Derived from other sources 

4.3.1 ALPHA Project 

As presented above in section 3.1, ALPHA is an ICT FP7 project running in parallel with OMEGA. Studies 
regarding usage scenarios and the corresponding aggregation of services have been the subject of the 
deliverables referenced D1.1 "Specification of services for access, mobile and in-building networks" [11] and 
D1.2 "End user requirements and network specifications" [12]. However, the scope of ALPHA project is wider. 
It covers both Local Area Network and access network (radio or wired). Moreover, scenarios have been written 
not only in a home environment but also in an enterprise and public spots environment. 
 
In [11], elementary applications in user environments are listed, divided into six groups: 

- Basic Services 
- Internet Services 
- Video Services 
- Virtual Environments and Gaming 
- Remote Technical Services 
- Remote Health Services 

 
Seven characteristics have been attached to the data streams corresponding to these applications: 

- Bit-rate 
- Delay 
- Jitter 
- Packet Loss 
- Mobility in the home (i.e. seamless handovers possible) 
- Traffic Priority 
- Security (no consideration in ALPHA). 
 

The given characteristics are in line with the figures given in OMEGA deliverables. Compared to OMEGA, it 
seems that ALPHA goes more deeply in long term applications. One of the main conclusion of [11] is that the 
network of the future will most likely have to deal with multiple data streams having widely varying 
characteristics and requirements and at the same time will have to consume less energy per bit transported. It is 
also clear that even the short-term emerging services will require a further evolution of the existing networks 
towards faster bit-rates, optimal use of resources, better Quality-of-Service and less energy consumption. 
 
In [12], the applications and services from [11] are in a first time summarised and grouped into future proof 
service classes categorised based on bandwidth, delay and error tolerance. In total 12 groups are defined, with 
the following limits for the categorization: 

- Bandwidth : Low, Medium, High 
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- Delay : T<150 ms and T>150 ms (E2E delay for ALPHA, delay per node for Omega with 10 ms down 
to 0,5 ms latency) 

- Error tolerance : Packet loss<0,1% and Packet loss>0,1% 
 
Note: ALPHA has longer term approach by putting classes on technical requirements rather than services that 
are supposed to be within 10-15 years. The 12 combinations came form the bandwidth/error tolerance/latency. 
12 classes is nothing but a finer kind of segmentation than 4. 
 
In a second time, elementary applications are aggregated into bundles. Some typical usage scenarios in a home 
environment and for public or semi-public buildings are thus defined. The five scenarios for private residential 
users are: 

- Advanced tele-work including virtual presence 
- Advanced remote learning 
- A new experience on multimedia and broadband services 
- Home control and management scenario 
- E-Health usage scenario 

 
The services groups defined previously are used to illustrate the dissimilar requirements. As an example, an e-
Health application like heart monitoring has strict delay, but only limited bandwidth requirements. Hence it will 
cooperate very poorly with a file transfer which have relaxed delay requirements but can consume a lot of 
bandwidth. The conclusion gives a rough classification of the network requirements in the different situations 
described. In fact, each network requirement falls into one of the following three categories (the home scenarios 
are written in normal text while the public scenarios are in bold): 

1. Low delay but relaxed error tolerance 

10Mbps 100Mbps Gigabit MultiGigabit 

Multimedia 
(present) 

Communications 

Remote learning Multimedia   (near 
future) 

Multimedia 
(Future) 

2. Low Error tolerance but relaxed delay 

10Mbps 100Mbps Gigabit MultiGigabit 

Internet Computers Small Business 
(External) 

 

3.  Low delay and low error 

10Mbps 100Mbps Gigabit MultiGigabit 

Robotics e-Health Teleworking 

Hospital 

Airports 

Conference 
Centers 

Small Business 
(Internal) 

 

 
As a summary, for ALPHA contributors, in the home context, requirements will be mainly driven by bandwidth 
for multimedia applications with most requirements within the home itself. We notice also that a requirement of 
100 Mbps bandwidth in the downlink access and 20 Mbps in the uplink is anticipated for LTE femto-cell 
systems at home. 
 
In addition to these high-level network requirements, in [12] the contributors of the "specifications" Work 
Package provide to the other WPs a toolbox of existing technologies for flow separation and prioritisation that 
will help to implement the proposed scenarios with applications asking for very dissimilar requirements. 
Integrated and differentiated service models for the data plane are analysed. For signalling the requirements in 
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building, both the DPWS (Device Profile for Web Services) and the UPnP-QoS protocols are identified and 
initially evaluated. 
 
 

Table 1: Summary of High-level requirements for the HAN given by ALPHA and OMEGA projects 

 ALPHA OMEGA 
Usage scenarios presented  - Advanced tele-work  

- Remote learning 
- A new experience on 
multimedia broadband 
services 
- Home control and 
management 
- E-Health 

- Family 
- Tele-work 
- Students working 
together 
- Single 
- SOHO 
- Empty nesters 

Characteristics associated to data 
streams 

Bit-rate 
Delay 
Jitter 
Packet Loss 
Mobility 
Traffic Priority 
Security 

Bit-rate 
Delay 
Jitter 
Packet Loss 
Mobility 
Traffic Priority 
 

Requirement for HAN throughput in the 
near future 

Gigabit Gigabit 

Long term requirement for HAN 
throughput 

MultiGigabit (multi room 
link p2p for specific 
applications) 

Gigabit 
(MultiGbps in a single 
room is possible) 

Specific bandwidth requirement for 
femto-cell 

Yes No 

Housing and household statistics for 
dimensioning the HAN 

No Yes 

 
 

4.3.2 Future Media Internet 

According the experts [6] the FMI will have to attain several requirements: 

·  Contents of the FMI will have to be able to be adapted to the users’ preferences (personalization), devices 
(terminals) capabilities and access networks in order to allow for a good user experience. 

·  FMI will deal with 3D contents (real-time or not) including visual, sound, haptic features. 

·  The user should be able to interact with the media objects in any terminal by modifying and/or render them 
using multiple views and perspectives. Real-time interactivity with other users through the media will be 
required in order to achieve the maximum level of collaboration.  

·  FMI would need to facilitate live multimodal media, such as video, events in virtual worlds and live music 
performances to users and in addition, enable collaboration in distributed environments. 

·  FMI needs to inherently facilitate cross modal approaches to media creation, retrieval and consumption. 

·  The FMI should be content-centric, stressing the importance of the content versus the location. The 
content may and should be distributed, and end-user would be able to request, find and retrieve the 
information regardless of its location. The future Internet of media should also be service-centric, where 
the key and main focus is the user and the services demanded more than the location of the service. 

·  The FMI will be able to transport 3D multimodal media objects, that is, not only the 3rd dimension but also 
other senses like smell, temperature, pressure, etc. 

·  The FMI should be able to rely on integrated multifunctional devices able to render multimodal media 
formats and allow for creation, modification, search and sharing of the media objects. 

·  FMI will need to deliver media in real-time throughout the whole pipeline of communication. Parameters 
regarding delay, latency, jitter, are vital in order to enable efficient collaborative tasks. 
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·  The FMI’s user should be able to access the network using a variety of access technologies and different 
terminal devices regardless of his/her place. Delivering information to the user should take into account this 
variability and be able to deliver suitable device and access media formats at any time. 

Impact of generic FMI requirements on the OMEGA network  

Several of these generic requirements address the need of high bandwidth networks. Again, it is the claim of 
OMEGA that having a hundred end-to-end Megabit speed implies a Gigabit speed at home [8]. The QoS 
requirements cited are also in line with OMEGA being able to cope with delay, jitter, etc… Finally, from the text 
above it is recognized that service continuity is still a requirement. FMI requirements above stresses the 
terminal3 and personal4 mobility aspects of service continuity, but session mobility can also be included. 
Terminal and session mobility are being studied in WP6. 

 

4.4 QoS Requirements 

In former OMEGA deliverables [1,2] service classes and related requirements on typical parameters such as 
delay or BER have been derived. Four main service classes have been defined:  

1. Conferencing for real time video and audio, 

2. Streaming for one way video and audio  that can suffer from longer delays,  

3. Less Sensitive Traffic representing all other services in the OMEGA HAN with some needs for 
QoS, 

4. And Best Effort flows for all flows in the OMEGA network without need of QoS such as web 
browsing, P2P or FTP. This class also contains all flows coming from legacy devices that are not 
QoS marked at IP level nor trusted.  

Additionally to these classes, 2 extra classes have been defined:  

�  Emergency for flows coming from sensors generating alerts. This class is of top priority compared 
to all others. 

�   Other flows not intended to be carried over the whole HAN but only on dedicated links, i.e such 
as a very short range wireless transmission of an uncompressed video from a STB to a HDTV set. 

The table below recalls the QoS requirements for the aforementioned classes of service. 

 

Table 2: Summary of QoS requirements for the services classes in the OMEGA HAN 

Service Class Average Bit rate Delay Jitter Packet loss 

Emergency  10 kbps for emergency 
voice calls, lower for 
sensors data 

10 ms <20 ms <10-3 

2 CBR flows, some 10 
kbps 

Real time 
constraint < 10 to 
100 ms 

<20 ms <10-3 Conferencing 

2 flows from 128 kbps to 
4 Mbps 

20 to 30 ms 

 

<10 ms <10-5 

CBR flow, some kbps in 
audio, from 2 to 50 Mbps 
or 600 Mbps in the future 
for video 

Video-audio 
synchronisation  
constraints <400 
ms 

 <10-5 Streaming 

< 50Kbps Audio-3D 
synchronisation 
<300ms 

  

                                                      
3 Terminal mobility: The user’s ability to use a seùrvice while moving across networks. 
4 Personal mobility: The user’s ability to access services from anywhere and any time using a Terminal.  
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Less Sensitive 
Traffic 

Flow < 100 kbps <50 ms <1 ms <10-3 

Variable from some kbps 
to 1,5Mbps 

   Best Efforts 

VBR flow up to the Gbps     

Other Mono-directional flow 
1Gbps or more 

<400 ms <1 ms  

 

Additionally in HGI QoS White Paper [16] some general QoS requirements for the HG as well as for the HAN 
are proposed. From this document the following QoS requirements can be derived for the HAN. 

Regarding the uplink streams as any device in the home network may use all the available bandwidth on the 
upstream (e.g. in xDSL based accesses), the delay introduced in the HG will depend on the size of its buffer if no 
QoS is applied. This can lead to packet loss if the buffers become full and this is problematic for conversational 
services (voice and/or video) where retransmissions are usually not implemented. Moreover, large delays are 
also problematic for conversational services. An efficient prioritisation of the services listed above is thus a 
must for the QoS guarantee in the HAN. This implies at the inter-MAC level an appropriate mapping down to 
the scheduler queues of the technologies in use in the HAN, this mapping will be provided in deliverable D5.3 
[18].  

Regarding the downlinks, while nothing can be done at the HG or in the HAN to reduce the delay already 
incurred by downstream packets, it is important that it is not made worse. In consequence no additional buffering 
should be necessary in the HG nor in the HAN, does this imply that the available bandwidth in the HAN should 
always exceed the one available at the access. 
 
Beyond this, a requirement in the OMEGA HAN is that the network allows at least one local HDTV flow (stored 
e.g. in the NAS) to be conveyed. This implies that the network should guarantee a sufficient bandwidth to be 
able to support multiple HDTV flows simultaneously (Streaming service class) thorough the whole HAN. Video 
flows from Other service class, i.e. uncompressed video shall be able to be transmitted in a single room on a 
dedicated link between an STB and an HDTV set (the link may be wired or wireless). 
 
Note: Specific requirement for multi-homing scenarios are discussed in section 5 hereafter, additional 
information about management of the OMEGA network will be included in deliverable D6.3 [19]. 
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5 Architecture scenarios related to the Business Oriented 
Requirements 

5.1.1 Multi Application Service Provider management models in the classical 
mono access scenario (one single access line, one single home gateway) 

Different models of this scenario have been analyzed by the FP6 MUSE project [14]: MUSE provided end-to-
end recommendations for the fixed network, taking into account the constraints of the different segments 
constituted by the core network, the aggregation network and the access network up to the residential gateway. 
This project pushed forward a business role model making the part between the Application Service Provider 
(ASP), the Broadband Service Provider (BSP), and the Residential Gateway (RGW), also named Remotely 
Configurable Equipment (RCE) in the MUSE multi-provider context since the project did not cope with the part 
of the home network located behind the home gateway. This business role model is compliant with the 
definitions given in section 2.1. The pictures below, illustrating the different models studied in MUSE for the 
multi-provider scenario, make reference to the OMEGA context, where a Remotely Configurable Equipment 
(RCE) may be located behind the Home Gateway. 

5.1.1.1 Model 1 

In that case all ASP have their own ACS and each ACS manages the whole set of RCE. The providers are 
completely unaware of each other and perform their configurations independently.  The highly likely conflicts 
have to be solved inside the RCE, which is a very tricky situation to manage regarding responsibilities. For that 
reason, this model was discarded by the HGI forum.  

 

Figure 10: Synoptic for Multi-Application Service Provider management model 1 

 

5.1.1.2 Model 2 

In that model each RCE is connected to one and only one ACS. Each ASP has an independent access to the 
different ACS through their North Bound Interfaces (NBI). The conflicts have to be solved inside the ACS, 
which is also a quite tricky situation to manage for responsibility reasons. For the same reasons as above, this 
model was also discarded by the HGI forum. 

 

Figure 11: Synoptic for Multi-Application Service Provider management model 2 
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5.1.1.3 Model 3 

In that model each RCE is again connected to one and only one ACS. The ASP must first contact the OSS of the 
BSP hosting the ACS. The conflicts are solved inside the OSS of the BSP, which is an acceptable scenario. This 
model is the only one which was recommended by the HGI. 

 

 

Figure 12: Synoptic for Multi-Application Service Provider management model 3 

 

5.1.2 Multi Application Service Provider management models in the multiple 
access scenario 

That scenario mainly concerns the dense areas where is raised the concern of the cabling of Multiple Dwelling 
Units (MDU), or apartments, inside the buildings. The scenario refers to the deployment of FTTx (FTTH, FTTB, 
FTTCab) in the cities. In that scenario the fibre is mutualised in the access network, but from the foot of the 
building one fibre per couple ASP/BSP is drawn up to the MDU, which means that there are as many optical 
connectors interfaces in the customer's apartment as potential couples ASP/BSP. Therefore the client is 
completely free to choose one couple ASP/BSP among several possible competitors, and has the possibility to 
change operator: this represents a possible approach for the future, though leading obviously to an over 
investment in terms of infrastructure. 

The customer may even subscribe simultaneously to several ASPs. In that case one home gateway per ASP is 
installed in the home: this scenario is tackled in the following section (multi homing scenario). 

5.1.3 The multi homing scenario 

In that scenario the client is simultaneously connected to several ASP/BSP and there are several home gateways 
in the home. These home gateways may be connected to different access networks (xDSL, optical, radio, 
satellite…). That situation is taken into account (though not recommended) by the RFC 3927, allowing multiple 
IP addresses on one physical interface. The management of such a scenario remains nevertheless quite complex. 

From the QoS point of view the OMEGA network is able to manage that situation in a best effort and fair way, 
at the condition that the operators respect the "Best Current Practices" in terms of Diffserv-based QoS markings. 

In order to simplify the scenario, each home gateway might also address an independent sub network inside the 
home. 
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6 Conclusion 

 

In this document we provided summary of the important requirements for the Home Network is proposed at the 
end of the document: a list of requirements and service classes already stated in previous OMEGA deliverables, 
as well as a derivation of QoS requirements from the Home Gateway Initiative to the whole home area network. 
Requirements from other sources such as FMI or ALPHA have also been exploited and discussed in the context 
of OMEGA. 

It is derived that the connectivities used in the home network (radio, wireless optics, PLC, Ethernet, Fibre, …)  
should provide a bandwidth able to convey multiple compressed HDTV flow and in some specific case 
uncompressed HD video. It also means that efficient QoS (prioritisation) policies have to be applied at inter-
MAC level. 

Various architectures able to cope with the issue of multiple operators are also discussed at the end of the 
document. 
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