
 
Contract no.: 257118 

 

 

 

 

 

Page 1/31 

FISI Project - contract n°257118 

D1.1.1 “Private Telecommunication Requirements for SatCom” - 

DRAFT 

 

 

FISI project executive summary 

The FISI project aims at supporting the Integral SatCom Initiative (European Technology Platform) 

in defining a strategic vision on innovation priorities to reinforce the competitiveness of the 

European SatCom industry and in promoting emerging SatCom architectures in response to EU 

policy objectives. 

 

Abstract 

The present deliverable identifies the main private communication requirements associated to SatCom. 

“Private” refers here to systems addressing the commercial market. The most relevant use case scenarios 

addressed here are Broadband for All, Multimedia/Content Delivery, M2M Sensor Networks, and Future 

Internet. These requirements are derived from several existing related documents and reports, such as the 

Digital Agenda for Europe as well as Future Internet related projects‟ reports and deliverables. 

 

 

 

 

 

 

 

Disclaimer 

This document contains material, which is the copyright of certain FISI consortium parties, and may not be 

reproduced or copied without permission.  

All FISI consortium parties have agreed to full publication of this document.  

The commercial use of any information contained in this document may require a license from the proprietor 

of that information. 
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accepts no liability for loss or damage suffered by any person using this information. 
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Executive Summary  

The present document constitutes the draft intermediate version of FISI Year 1 deliverable, particularly as 

part of WP1 “SatCom Positioning for Universal Service and Future Internet”, Task 1.1 “Private 

Communication Requirements”. As such, it identifies the main private communication requirements 

associated to SatCom. The most relevant use case scenarios addressed here are Broadband for All, 

Multimedia/Content Delivery, M2M Sensor Networks, and Future Internet. These requirements have been 

derived from several existing related documents and reports. In this regard, particular focus has been put on 

the Digital Agenda for Europe as well as other Future Internet related documents and reports and their 

respective “decoding” from the SatCom perspective in order to identify the relevant communication 

requirements and trends. 

The structure of the present deliverable is as follows: 

 First, a brief overview of the Digital Agenda for Europe is given with focus on the identified 

challenges and the SatCom relevance to each of them. 

 Second, the Future Internet context is provided by identifying several technological principles and its 

regulation. 

 Third, the four SatCom use-case scenarios of Broadband for All, Multimedia/Content Delivery, 

M2M Sensor Networks, and Future Internet are described. In this respect, due to its key relevance 

for all the three of them, Future Internet can be seen as the main “enabler” of the other three use-case 

scenarios and so, can be positioned as “vertical” to the other “horizontal” use case scenarios, i.e., 

Broadband for All, Multimedia Service Delivery and M2M Sensor Networks. 

 Fourth, the communication requirements and trends associated to each SatCom use-case scenario are 

identified and further analyzed. 

The present deliverable D1.1.1 constitutes the basis for the analysis presented in D1.2.1 deliverable 

“Analysis of Emerging SatCom Architectures”. 

As mentioned above, the current version refers to a draft version whereas the final one will be delivered by 

the project completion, i.e., in the end of FISI project Year 2.  
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1 Introduction 

The present deliverable identifies the main private communication requirements associated to SatCom. The 

most relevant use case scenarios addressed here are Broadband for All, Multimedia/Content Delivery, 

M2M Sensor Networks and Future Internet. These scenarios are respectively related to the following main 

ISI research priorities, which will contribute most to European competitiveness, economic growth and well 

being of the European citizens: 

 Broadband for All: The right of each European citizen to access to the Information society without 

any geographical discrimination, particularly for the new generation networks which will provide 

very high speed rates capacity for enterprises and citizens, as crucial tools for the economic 

development and social well being. This is in line with the EU broadband targets with internet 

speeds gradually increasing around 30 Mbps at the horizon of 2013-2014, and up to 100Mbps in the 

longer term (post 2020). 

 Multimedia/Content Delivery: The challenge ahead for broadcast satellite system to provide 

improved Quality of Experience (QoE) in infotainment services while reducing the environmental 

impact associated to user terminal antennas and to support interactivity for value added services and 

personalisation towards the “Future Internet Media” communication paradigm. 

 M2M Sensor Networks: Satellite M2M communications, a relatively small market compared to 

terrestrial wireless networks, is expanding led by the growing need to track and monitor difficult-to-

reach valuable assets. For certain applications wherein large number of assets is deployed in remote 

locations with inadequate cellular coverage, M2M becomes an expensive proposition unless satellite 

networks are deployed towards the “Internet of Things” communication paradigm. 

 Future Internet-enabled Smart Infrastructures for healthcare, energy, transport, environmental 

protection and content management: Combining their dependability/resilience and ubiquitous access 

properties, SatCom can be profitably exploited in these FI application domains enabling a more 

sustainable and efficient economy.  

In the analysis presented hereinafter, the SatCom requirements have been derived from key relevant 

documents in the context of Universal Service and Future Internet. Particularly, the Digital Agenda for 

Europe has been duly considered in this regard as well as other key related documents the EC 

Communications on the FI PPP Programme, the Cross-ETP Vision Document on Future Internet as well as 

Reports and Deliverables from EU FP7 ICT, ESA and US Projects. 

 

1.1 Reference Documents 

[RD1] “EUROPE 2020 - A strategy for smart, sustainable and inclusive growth”, COM(2010) 2020 

[RD2] “A Digital Agenda for Europe”, COM(2010) 245 

[RD3] “Granada Ministerial Declaration on the European Digital Agenda”, 19 April 2010 

[RD4] “European Parliament Resolution on a new Digital Agenda for Europe”, 05 May 2010 

[RD5] FP7 ICT European Technology Platforms (eMobility, EPoSS, ISI, NEM, NESSI), “The Cross-

ETP Vision Document on Future Internet”, version 1.0, January 2009, http://www.future-

internet.eu 

[RD6] David D. Clark et al: “Tussles in Cyberspace: Defining Tomorrow‟s Internet”, SIGCOMM‟02 

ACM, reprints from http://conferences.sigcomm.org/sigcomm/2002/papers/tussle.pdf 

[RD7] GSM World,”Mobile Broadband Investment Set to Soar as HSPA Connections Pass 200 

Million”,2010 (http://www.gsmworld.com/newsroom/press-releases/2010/4621.htm) 

[RD8] Akamai, “The State of the Internet,” vol.3, no 1, 2010 

[RD9] “Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2009-2014” 

Cisco 2010, 
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http://www.ciscosistemi.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white

_paper_c11-520862.pdf 

[RD10] The New York Times, “Net Neutrality,” 2010 

(http://topics.nytimes.com/topics/reference/timestopics/subjects/n/net_neutrality/index.html) 

[RD11] Saltzer, J., Reed, D., and Clark, D.D.  “End-to-end arguments in system design.” ACM 

Transactions on. Computer Systems, Vol. 2, No. 4, Nov., pp.277-288, 1984 

[RD12] D.D. Clark, M.S Blumenthal, "The end-to-end argument and application design: the role of 

trust,” Conference on Communication, Information and Internet Policy, 2007. 

[RD13] ITNews, “UN mulls internet regulation options,”2010,  

(http://www.itnews.com.au/News/242051,un-mulls-internet-regulation-options.aspx) 

[RD14] European Commission, “Internet governance: the next steps,” 2009 

(http://ec.europa.eu/information_society/policy/internet_gov/docs/communication/comm2009_2

77_fin_en.pdf) 

[RD15] Piratpartiet, “Piratpartiet Home PageP2P Dns (http://www.piratpartiet.se) 

[RD16] N. Chuberre, M. Piccinni, J.-F. Boutillon, A. Alvaro-Sanchez, J.-M. Rodriguez Bejarano, and 

K.P. Liolis, “SatCom Systems in the Context of Future Internet-enabled Smart Infrastructures”, 

in Proc. 5
th
 Advanced Satellite Multimedia Systems Conference (ASMS2010) & 11

th
 Signal 

Processing for Space Communications Workshop (SPSC2010), Cagliari, Italy, September 2010. 

[RD17] “The costs and capabilities of wireless and satellite technologies - 2016 snapshot”, Analysys 

Mason Report for Broadband Stakeholder Group, 26 October 2010. 

[RD18] “A Digital Agenda for Europe”, Ken Ducatel (EC), ISI Satcom Day, 01 December 2010. 

[RD19] Swedish EU Presidency, “Lund Declaration: Europe Must Focus on the Grand Challenges of 

our Time”, Lund, Sweden, 8 July 2009. 

[RD20] European Commission, “A public-private partnership on the Future Internet”, COM(2009) 479 

final, http://ec.europa.eu/information_society/activities/foi/library/ficommunication_en.pdf 

[RD21] EU FP7 Project: Publish Subscribe Internet Routing Paradigm (PSIRP), http://www.psirp.org 

[RD22] EU FP7 ICT project PURSUIT (Pursuing a Pub/Sub Internet), www.fp7-pursuit.eu 

[RD23] K. Katsaros, C. Stais, G. Xylomenos and G. C. Polyzos. "On the incremental deployment of 

overlay information centric networks", in Proc. 19
th
 Future Network & Mobile Summit 

(FUNEMS2010), Florence, Italy, June 2010. 

[RD24] USA/NSF‟s Future Internet Architecture project NDN (Networked Data Networking), 

http://www.named-data.net/ 

[RD25] USA/NSF‟s Future Internet Design (FIND) project Postcards from the Edge: A Cache-and-

Forward Architecture for the Future Internet, 

http://www.winlab.rutgers.edu/docs/focus/CNF.html 

[RD26] USA/NSF‟s Future Internet Architecture project MobilityFirst, 

http://mobilityfirst.winlab.rutgers.edu/ 

[RD27] Atlas Internet Observatory 2009 Annual Report, 

http://www.nanog.org/meetings/nanog47/presentations/Monday/Labovitz_ObserveReport_N47

_Mon.pdf 

[RD28] Cisco, “Cisco Visual Networking Index: Forecast and Methodology, 2009-2014”, 2010 

[RD29] “Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2009-2014” 

Cisco 2010, 

http://www.ciscosistemi.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white

_paper_c11-520862.pdf 
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[RD30] ESA ARTES 1 project SAMOS (Satellite Machine-to-Machine Services Market Survey), 

Contract No. 23119/10/NL/NR, Final Report, 2011, [Online] ESA Telecom Website: 

http://telecom.esa.int/ 

[RD31] V. La Regina, “SatCom Policy Report”, Report 32, European Space Policy Institute (ESPI), 

May 2011.  

[RD32] “Ultra-Broadband via Satellite in Europe & North Africa”, Market & Data Report, IDATE 

Consulting & Research, April 2010. 

[RD33] ESA ARTES 1 Study φSAT (The Role of Satellite in Future Internet Services), Contract No. 

4000103360/11/NL/NR, 2011, [Online] ESA Telecom Website: http://telecom.esa.int/  

[RD34] N. Chuberre, and K. Liolis, “ISI Contribution to Grand Societal Challenges” for consideration at 

“ETP 2010 Conference” on behalf of ISI ETP, 30 April 2010, [Online] 

http://ec.europa.eu/invest-in-research/pdf/download_en/isi_contribution.pdf   

[RD35] European Commission, “Commission declaration on net neutrality”, (2009/C 308/02), 18 

December 2009, [Online]  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2009:308:0002:0002:EN:PDF 

[RD36] Gerry Oberst, “Satellite Network Neutrality”, 01 March 2010, Via Satellite, [Online] 

http://www.satellitetoday.com/via/globalreg/Satellite-Network-Neutrality_33387.html 

 

1.2 Acronyms and Definitions 

Acronym Definition 

3DTV 3-Dimension TV 

ASN Autonomous System Number 

BSG Broadband Stakeholder Group 

BSS Broadcast Satellite Services 

CATV Cable Television 

CCN Content Centric Networking 

CDN Content Delivery Network 

CNF Cache aNd Forward 

CNRS Content Name Resolution Service 

CSA Coordination and Support Action 

DAE Digital Agenda for Europe 

DSL Digital Subscriber Line 

EC European Commission 

EFII European Future Internet Initiative 

EIB European Investment Bank 

EIT European Institute of Innovation and Technology  

EPoSS European Technology Platform on Smart Systems Integration 

ESA European Space Agency 

ETP European Technology Platform 

EU European Union 

FI Future Internet 

FIA Future Internet Assembly 

FIND Future INternet Design 

FISI Support action to ISI 

FSS Fixed Satellite Services 

GNSS Global Navigation Satellite System 

HDTV High Definition TV 

ICN Information Centric Networking 

ICT Information and Communication Technologies 
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IMS IP Multimedia Subsystem 

IoT Internet of Things 

IP Internet Protocol 

IPTV IP Television 

IPv6 IP version 6 

ISI Integral Satcom Initiative 

M2M Machine to Machine 

MS Member State 

MSS Mobile Satellite Services 

NDN Networked Data Networking 

NEM Networked and Electronic Media 

NESSI Networked European Software and Services Initiative 

NGA Next Generation Access 

NGN Next Generation Network 

NSF National Science Foundation 

P2P Peer-to-Peer 

PPP Public Private Partnership 

PSI Publish Subscribe Internetworking 

QoE Quality of Experience 

QoS Quality of Service 

RTT Round Trip Time 

SatCom Satellite Communications 

SDMB Satellite Digital Multimedia Broadcasting 

SDTV Standard Definition TV 

SVC Scalable Video Coding 

TV TeleVision 

UN United Nations 

US United States 

VoD Video on Demand 

VoIP Voice over IP 

VPN Virtual Private Network 
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2 Digital Agenda for Europe 

2.1 Overview of Digital Agenda for Europe 

The European Commission launched in March 2010 the Europe 2020 Strategy [RD1] to exit the crisis and 

prepare the EU economy for smart, sustainable and inclusive growth. As part of the Europe 2020 Strategy, 

there are seven flagship initiatives (see Figure 1).  

 

 

Figure 1: “Digital Agenda” flagship initiative in the context of “Europe 2020” strategy 

 

The Digital Agenda for Europe [RD2] is one of these seven flagship initiatives set out to define the key 

enabling role that the use of ICT will have to play if Europe wants to succeed in its ambitions for 2020. The 

objective of this Agenda is to chart a course to maximise the social and economic potential of ICT, most 

notably the internet, a vital medium of economic and societal activity: for doing business, working, playing, 

communicating and expressing ourselves freely. Successful delivery of this Agenda will spur innovation, 

economic growth and improvements in daily life for both citizens and businesses. Wider deployment and 

more effective use of digital technologies will thus enable Europe to address its key challenges and will 

provide Europeans with a better quality of life through, for example, better health care, safer and more 

efficient transport solutions, cleaner environment, new media opportunities and easier access to public 

services and cultural content. 

The main objectives of the Digital Agenda for Europe are: 

 To contribute to the Europe 2020 Strategy by exploiting the potential of ICT, most notably the 

Internet. 

 To have faster networks and reliable infrastructure for 2020 to increase demand for attractive content 

and services; 

 To achieve effective and well functioning public services based on ICT exploitation. 

The great potential of ICT can be mobilised through a well-functioning virtuous cycle of activity. Attractive 

content and services need to be made available in an interoperable and borderless internet environment. This 

stimulates demand for higher speeds and capacity, which in turn creates the business case for investments in 

faster networks. The deployment and take-up of faster networks in turn opens the way for innovative services 

exploiting higher speeds. This process is illustrated in the outer ring of Figure 2 below.  

Based on consultation with stakeholders and on the insights contained in both the Granada Declaration 

[RD3] and the European Parliament Resolution [RD4], the Commission has identified the seven most 

significant obstacles/challenges. These challenges are listed in the inner ring of Figure 2, and briefly outlined 

in Table 1 below together with their respective action areas required. On their own or in combination, these 

challenges seriously undermine efforts to exploit ICT, making clear the need for a comprehensive and united 
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policy response at the European level. They also constitute challenges for cities and regions in becoming 

“smarter”. 

 

Figure 2: Virtuous cycle of the digital economy 

 

Table 1: Challenges and Action Areas in Digital Agenda for Europe 

Challenges Responses 

Fragmented digital markets Reinforcing digital single market 

Lack of interoperability 
Improving standards setting enhancing 

interoperability 

Cybercrime, low trust in networks Network & information security policy 

Slow network deployment; 

Lack of investments 
Fast & Ultra-fast Internet access 

Lack of R&D and innovation efforts Step up R&D effort 

Lack of digital literacy and skills 
Education; 

Digital access for all 

Addressing societal challenges ICT in specific sectors 

 

 Fragmented digital markets: Europe is still a patchwork of national online markets, and Europeans 

are prevented by solvable problems from enjoying the benefits of a digital single market. 

Commercial and cultural content and services need to flow across borders; this should be achieved 

by eliminating regulatory barriers and facilitating electronic payments and invoicing, dispute 

resolution and customer trust. More can and must be done under the current regulatory framework to 

weave a single market in the telecoms sector.  
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 Lack of interoperability: Europe does not yet reap the maximum benefit from interoperability. 

Weaknesses in standard-setting, public procurement and coordination between public authorities 

prevent digital services and devices used by Europeans from working together as well as they 

should. The Digital Agenda can only take off if its different parts and applications are interoperable 

and based on standards and open platforms. 

 Rising cybercrime and risk of low trust in networks: Europeans will not engage in ever more 

sophisticated online activities, unless they feel that they, or their children, can fully rely upon their 

networks. Europe must therefore address the rise of new forms of crime - "cybercrime" - ranging 

from child abuse to identity theft and cyber-attacks, and develop responsive mechanisms. In parallel, 

the multiplication of databases and new technologies allowing remote control of individuals raise 

new challenges to the protection of Europeans' fundamental rights to personal data and privacy. The 

internet has now become such a critical information infrastructure for individuals as much as for the 

European economy at large, that our IT systems and networks must be made resilient and secure to 

all sort of new threats. 

 Slow network deployment; Lack of investment in networks: More needs to be done to ensure the 

roll-out and take-up of broadband for all, at increasing speeds, through both fixed and wireless 

technologies, and to facilitate investment in the new very fast open and competitive internet 

networks that will be the arteries of a future economy. Our action needs to be focused on providing 

the right incentives to stimulate private investment, complemented by carefully targeted public 

investments, without re-monopolising our networks, as well as improving spectrum allocation. 

 Insufficient research and innovation efforts: Europe continues to under-invest, fragment its 

efforts, under-use the creativity of SMEs and fail to convert the intellectual advantage of research 

into the competitive advantage of market-based innovations. We need to build on the talent of our 

researchers to deliver an innovation ecosystem where European based ICT companies of all sizes can 

develop world-class products that will generate demand. We therefore need to address the 

suboptimal character of current research and innovation efforts by leveraging more private 

investment, better coordinating and pooling of resources, „lighter and faster‟ access of digital SMEs 

to Union research funds, joint research infrastructures and innovation clusters and the development 

of standards and open platforms for new applications and services. 

 Lack of digital literacy and skills: Europe is suffering from a growing professional ICT skills 

shortage and a digital literacy deficit. These failings are excluding many citizens from the digital 

society and economy and are holding back the large multiplier effect of ICT take-up to productivity 

growth. This requires a coordinated reaction, with Member States and other stakeholders at its 

centre. 

 Missed opportunities in addressing societal challenges: By harnessing the full potential of ICT, 

Europe could much better address some of its most acute societal challenges: climate change and 

other pressures on our environment, an ageing population and rising health costs, developing more 

efficient public services and integrating people with disabilities, digitising Europe's cultural heritage 

and making it available to this and future generations, etc. 

 

Particularly, with respect to the identified challenge of slow network deployment, the broadband targets set 

in the Digital Agenda for Europe are illustrated in Figure 3 below. In fact, Europe needs very fast Internet for 

the economy to grow strongly and to create jobs and prosperity, and to ensure citizens can access the content 

and services they want. The future economy will be a network-based knowledge economy with the Internet 

at its centre. Europe needs widely available and competitively-priced fast and ultra fast Internet access. The 

Europe 2020 Strategy has underlined the importance of broadband deployment to promote social inclusion 

and competitiveness in the EU. Hence, it restated the objective to bring basic broadband to all Europeans by 

2013 and seeks to ensure that, by 2020, (i) all Europeans have access to much higher internet speeds of 

above 30 Mbps and (ii) 50% or more of European households subscribe to internet connections above 100 

Mbps. These targets are defined on average at the EU-level. 
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Figure 3: Broadband targets in the Digital Agenda for Europe 

 

To reach these ambitious broadband targets, it is necessary to develop a comprehensive policy, based on a 

mix of technologies, focusing on two parallel goals: on the one hand, to guarantee universal broadband 

coverage (combining fixed, wireless and satellite) with internet speeds gradually increasing up to 30 Mbps 

and above and over time to foster the deployment and take-up of NGA networks in a large part of the EU 

territory, allowing ultra fast internet connections above 100 Mbps. 

 

2.2 SatCom Relevance to EU Digital Agenda Challenges 

It is important to highlight here that SatCom are relevant to most challenges identified in the Digital Agenda 

for Europe above, that is: 

 Fragmented digital markets: Indeed, due to its wide area coverage and broadcasting inherent 

capabilities, SatCom can contribute to create EU wide markets and to remove so the current barriers 

for content distribution. 

 Lack of interoperability: Indeed, special attention shall be paid to ensure interoperability and 

interworking among satellite and other terrestrial (wired and wireless) networks. Also, SatCom can 

be seen as an enabler for interoperability for other terrestrial networks towards achieving a 

“ubiquitous network” due to its “overlay” global architecture as well as due to its key support of 

global and generalized mobility in ground, water and air environments.  

 Slow network deployment; Lack of investment in networks: Indeed, SatCom can serve many 

regions, services, applications in Europe solving communications problems existing today with focus 

on users that lie outside the coverage area of terrestrial networks, e.g., rural and low density 

populated areas, as well as those users that are located in “nonspots” within the coverage area. 

 Missed opportunities in addressing societal challenges: Indeed, SatCom can definitely serve to 

address EU societal challenges towards Smarter healthcare systems, Smarter transportation systems, 

Smarter environmental protection systems, Smarter energy grids and Smarter content management 

systems. 
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3 Future Internet Context 

3.1 Limitations of the current Internet 

The current Internet has its origins as an experimental platform which has evolved (a) into a commercial 

distributed database interconnecting machines; and (b) as a content distribution network. Whilst very 

popular, it suffers from severe technological shortcomings. Indeed, not only the basic Internet protocols are 

now 30 years old and the Internet scale has increased by many orders of magnitude, but it has also accredited 

hundreds of additional protocols and extensions which make its management more and more complex. 

Unforeseen and extremely useful and popular applications, such as skype, wikipedia, facebook, youtube, 

have sprung up and steered the Internet use into directions which were not initially anticipated, posing 

demanding technological and policy challenges in different domains such as security, mobility, heterogeneity 

and QoS management, ad-hoc connections as well as deficiencies in social, multi-sensor, and multi-modal 

networking. There are workarounds to „fix‟ these problems but they do not provide an optimum solution. 

In the past 50 years, the world experienced the most important changes and evolutions in centuries. Social, 

economical and political development has brought the world to new paradigms of living, education and 

social interaction. The expansion of the Internet, worldwide network of interconnected computer networks 

based on the TCP/IP standard communication protocol, was driven over last 30 years by the exchange of 

data between hosts such as server platforms and PCs. Today, the Internet has become essential for enabling 

data information flow exchanges all over the world enabling in turn a wide range of applications and 

services. Indeed, the concept of “computer networks” inherited from the 1970s considered only fixed 

networked computing machines. Today‟s, “computer networks” in reality comprise devices characterized by 

autonomous information processing capabilities, not limited to PCs, laptops, or palmtops. Networked 

collaborative enterprises and digital manufacturing are already a reality, and e-business is developing fast. 

Our societies and culture are inevitably becoming digital. Sooner or later, all human activities will evolve 

towards their digital era. This concerns all fields of our lives: health, transport, knowledge, culture, 

environment, and more. Internet evolution has been characterized by the transition from “sharing” in Web1.0 

(Web) to “contributing” in Web2.0 (user generated content) to “co-creating” in Web3.0 (collaborative 

production, semantic Web) [RD5]. This has been accompanied by convergence of telephony, video/TV and 

other multimedia content, all now delivered via the Internet.  

Internet is today the most important information exchange means that is providing to the society the 

mechanisms to create new forms of social, political and economical intercourse, which is now today 

designing the society of the 21
st
 Century. Internet will be the key enabler for the free movement of 

knowledge in addition to the free movement of persons, capital, services and goods. As such the Internet 

plays a crucial role in the ability of humans to communicate but at the same time opens new challenging 

problems. As the current Internet grows beyond its original expectations (a result of increasing demand for 

performance, availability, security, and reliability) and beyond its original design objectives, it progressively 

reaches a set of fundamental technological limits and is impacted by operational limitations imposed by its 

architecture. 

 

3.2 FI Technological Principles 

In this section, the main technological principles which are driving the Future Internet are provided. 

Design for Tussle  

In the current Internet there exist various players with conflicting interests leading to tussles [RD6]. ISPs‟ 

competition, users downloading music files and music industry willing to prevent them, various traffic types 

competing for bandwidth, are some typical examples of tussles. Nevertheless the Internet was initially 

designed as a network infrastructure, interconnecting machines, taking into account the requirements of this 

era, which are in complete difference with current players needs. As a result the Internet had to be patched 

with add-on solutions in order satisfy various placeholders, leading to an architecture in which evolution is 

costly and the introduction of new technologies is hard or even impossible 

The Design for Tussle approach [RD6] offers a novel insight into the design of a Future Internet architecture 

proposing new design principles which will accommodate various tussles among and between different 

Internet players. According to these principles, the architecture design should be modularized across tussle 
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boundaries, so that one tussle does not spill over and distort unrelated issues and the architecture shall permit 

the different players to express their preferences. 

The Design for Tussle approach is expected to be a guiding principle for the Future Internet design, therefore 

the role of satellite communications towards this direction shall be investigated, as we believe that satellite 

networks will be an important tussle field.  

Mobility 

According to GSM World [RD7], mobile operators around the world will invest up to $72 billion in Mobile 

Broadband technologies in 2010 and the growth of HSPA is predicted to increase from an average of around 

nine million connections per month as of the end of 2009, to almost 13 million per month. According to the 

same report there are currently 200 million HSPA connections worldwide. Akamai [RD8] reports that from 

the 109 mobile providers investigated worldwide, 14 had maximum connection speeds in the broadband (2 

Mbps or above) range, while 35 had measured maximum connection speeds of 1 Mbps or more. Finally 

Cisco [RD9] predicts that, globally, mobile data traffic will double every year through 2014, increasing 39 

times between 2009 and 2014.  

All this data shows the paramount importance of mobility support. It can be foreseen that mobility will be of 

significance importance in the FI, therefore it should be considered from the very beginning of the design of 

a new architecture and it shouldn‟t be left as an afterthought. Increased mobility does not only mean 

terminals changing position. It also means content adaptation for devices with limited processing power, as 

well as creation of location aware services.  

Network Neutrality 

The concept of network neutrality holds that companies providing Internet service should treat all sources of 

data equally [RD10]. FCC adopted on Dec. 21, 2010 rules that will enable network neutrality, i.e., rules that 

prohibit Internet providers  from restricting or blocking certain users‟ activities (such as bittorrent traffic) or 

competing services. 

Europe‟s telecoms rules received a major overhaul in late 2009, when amendments to the regulatory 

framework were adopted. The changes that concern us most are mainly made in the Universal Service 

Directive. This directive contains provisions on consumer contracts, information transparency and QoS that 

apply network neutrality concepts. The provisions apply to all providers of communications networks or 

services, so they may well apply to satellite operators and providers. During the final stages of the debate 

over the amendments, EC Commissioner Ms. Reding stated that the Commission will be “Europe‟s first line 

of defense whenever it comes to real threats to net neutrality.” To that end, and in addition to the provisions 

in the Universal Service Directive articles noted above, the Commission issued a declaration on network 

neutrality [RD35]. This declaration was published in late December 2009 along with the other changes to the 

regulatory framework. It called for a review of issues related to net neutrality that the Commission is 

supposed to complete by the end of 2010. The introduction to the declaration expresses the Commission‟s 

intent to preserve the open and neutral character of the Internet. This declaration seems to limit network 

neutrality to Internet networks and services, but the authority given in the new framework, as we have noted, 

applies to all providers of publicly available networks and services. As such, there can be spill over from the 

original concept of network neutrality into satellite regulation. Of course, to the extent satellite networks and 

service providers are involved with IP-related activities, they are in the heart of the network neutrality 

debate.  

Under this context, the FI should be designed in a way that it treats all content items belonging in the same 

scope equally. There should not be any discrimination among the traffic patterns generated by the same user, 

no matter the burden they pose to the network.  Satellite networks are envisioned to transfer vast amounts of 

data, therefore their role in applying the network neutrality principle is expected to be very important. 

Moreover, the satellite sector in Europe should not remain neutral on the topic of network neutrality. 

Industry must understand the new rules and assess how they might apply to satellite operations [RD36]. 
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Trust-to-Trust Principle 

The Internet was initially designed around the end-to-end principle, i.e, a function can completely and 

correctly be implemented only with the knowledge and help of the application standing at the end points of 

the communication system [RD11], therefore the communication system is not part of the function‟s 

implementation. Although the end-to-end principle remained strong through the Internet evolution, current 

applications violate it. Application such as CDNs and email, do not reside at the end-points and they require 

part of their functionality to be implemented by third parties. The end-to-end principle can be replaced by the 

trust-to-trust principle [RD12], as modern applications require part of their functionality to be implemented 

in reliable points in the communication system. Trust-to-trust principle can be summarized in the following: 

A can completely and correctly be implemented only with the knowledge and help of the application 

standing at a point where it can be trusted to do its job in a reliable and trustworthy fashion. 

The trust-to-trust principle emphasizes the importance of the security, in an internetworking architecture. 

Abiding by this principle means that such architecture should provide reliable hooks on which users can rely 

in order to operate in a secure environment.  

The trust-to-trust principle dictates the security evaluation of the satellite networks. Are satellite networks 

secure enough for the FI? What new security mechanisms are needed? How can existing security solution be 

adapted to this new environment? These are only few of the questions that have to be answered. 

 

3.3 FI Regulation 

The Internet regulation and governance has been highly debatable in the recent years. The Internet has 

become a valuable resource and its regulation is critical. The Internet regulation greatly affects its 

availability, accountability and privacy.  Various initiatives envision different types of Internet regulations, 

often in contradiction to each other.   

UN advocates for an inter-governmental working group to harmonise global efforts by policy makers to 

regulate the Internet [RD13]. This international group would be composed by government representatives 

that would attempt to create global standards for policing the Internet. The establishment of such a group is 

supported by Brazil, India, South Africa, China and Saudi Arabia. On the other hand, Australia, US, UK, 

Belgium and Canada consider that the creation of such a group has the potential risk of isolating itself from 

the industry, community users and the general public. 

EU envisions that the Internet governance should emphasise on the need for security and stability of the 

global Internet, the respect for human rights, freedom of expression, privacy, protection of personal data and 

the promotion of cultural and linguistic diversity [RD14]. Day-to-day management of the Internet should be 

made by the private sector, which should be accountable to the international community. According to EU, 

the role of governments should be mainly focused on principle issues of public policy.  

On the complete opposite side, various organizations and movements are looking forward for an Internet 

with more freedoms and less governmental control. This flow is neither negligible nor weak. It has political 

representation in the EU council, with the piratpartiet [RD15] party and it leads various research projects, 

such as p2p-DNS which investigates the possibilities of having a control-free DNS services, as opposed to 

the current ICANN controlled DNS service.  

In this volatile environment, satellite networks should consider all the possibly outcomes of the FI regulation 

debate in order to be smoothly integrated within FI. 

 

3.4 FI Main Technological Solutions 

In this section, the main FI technological solutions under investigation in several recent and currently 

ongoing EU, US and worldwide research initiatives are provided. 

 Information-Centric Networking (ICN – or else Content Centric Networking, CCN): It is one of the 

most promising paths for the FI networks, which has been investigated in several EU and US funded 

projects [RD21-RD26]. It is a communication paradigm that is based on accessing named-content in 

the network, instead of host-to-host communication as in today's Internet. Rather than 
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interconnecting pair of end hosts, FI networks will evolve as a substrate for information 

dissemination and shall be based on named data identifiers instead of end hosts addresses. These 

identifiers relate to content and/or services. It is expected that such an approach is more adequate for 

efficient large-scale distribution of information objects (content and service description objects), 

leveraging name/content-based routing and pervasive caching in the network. Based on the various 

international FI research activities, it can be expected that the ICN paradigm involves significant 

changes in the way that applications and services interact with the network. Specific applications of 

ICN include content-distribution and M2M communications.   

 Polymorphism: FI will consist of interconnection of different networks with a large degree of 

architectural and technological diversity, encompassing both evolutionary and disruptive solutions. 

 Networks and Services Composition: FI networks will dynamically compose to answer to specific 

services and applications requirements. FI networks will consist of generic components/services 

having a high degree of autonomy and self management capabilities. The networking shall be based 

on semantic descriptions of the components‟ capabilities. 

 Network Virtualization/Federation: In current Internet implementations, virtualization techniques are 

regarded as link virtualization techniques or IP forwarding and provide merely traffic isolation. FI 

virtualization involves partitioning of individual resources as communication links, routers/switches, 

etc and abstracting functions/attributes with full customization and interconnection of Virtual 

Networks and composition/ decomposition of control & management functionalities. FI networks 

will support concurrent operation of different networks instances, Virtual Networks, over a single, 

shared infrastructure to enable rapid development of new architectural solutions and protocols and 

provide interworking facilities. Federation covers the aggregation of resources/ Virtual Networks 

and of the multiple management entities.  

 Network, Services and Context Awareness: In the FI, the consumer/end user–facing and the 

resources–facing services/applications are aware of the properties, the requirements, and the state of 

the network environment, which enables services/applications to self-adapt according to the changes 

in the network context and environment. 

 Evolvability and Extensibility: FI networks will be easily extended and evolved. Modifications will 

be applied with the least possibly cost, new internetworking protocols will be possible to be used 

without significantly affecting the already deployed infrastructure and it will support the introduction 

of new mechanisms.    

 Market Creation: FI Internet will enable the creation of new markets in all layers of the architecture. 

FI is expected to be a fertile field for content producers, content search engines and content 

providers.  

 Policy Compliant: FI functions will be driven by policies specified by all players. Contents 

producers, providers and consumers, will be able to dictate policies that will affect information 

location and dissemination. FI will be designed to support the mitigation of the various tussles that 

will be arisen among contradictive policies. 
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4 SatCom Use Case Scenarios 

The identified use-case scenarios which are more relevant to SatCom and will be addressed in detail here are 

the following: 

 Broadband for All 

 Future Internet 

 Multimedia/Content Delivery 

 M2M Sensor Networks 

In fact, due to its key relevance for all the three of them, Future Internet can be seen as an “enabler” of the 

other three use-case scenarios and so, can be positioned as “vertical” to the other “horizontal” use case 

scenarios, i.e., Broadband for All, Multimedia Service Delivery and M2M Sensor Networks, as illustrated in 

Figure 4 below. 

 

Figure 4: SatCom Use Cases Relevant Positioning 

 

4.1 Broadband for All 

This use-case scenario (see Figure 5) addresses the right of each European citizen to access the Information 

society without any geographical discrimination, particularly for the new generation networks which will 

provide very high speed rates capacity for enterprises and citizens, as crucial tools for the economic 

development and social well being. This is in line with the EU Digital Agenda policy targeting universal 

broadband coverage objectives with internet speeds gradually increasing around 30 Mbps at the horizon of 

2013-2014, and up to 100Mbps in the longer term (post 2020). As such, it mainly focuses on satellite-based 

Next Generation Access (NGA) delivery to users that lie outside the coverage area of terrestrial wireless, 
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e.g., rural and low density populated areas, as well as those users that are located in “nonspots” within the 

coverage area. Also, broadband access to passengers on board of trains, ships, buses and airplanes are also 

part of this scenario. Along these lines, the main future targeted applications by the European SatCom 

industry are the following: 

 High and very-high speed broadband Internet access 

 Ubiquitous Internet access on board of trains, ships, buses and airplanes 

 

 

Figure 5: Broadband for All Use-Case Scenario 

 

4.2 Future Internet 

This use-case scenario addresses mainly the FI-enabled smart infrastructures in support of the identified EU 

Grand Societal Challenges [RD16],[RD19]. In line with the EU Digital Agenda [RD2], FI is expected to 

satisfy the needs of a sustainable and efficient economy, that should guarantee harmonised use of natural 

resources, mitigate the effects of climate change and preserve our environment while improving the 

European citizens‟ quality of life. Combining their dependability/resilience and global view properties, 

SatCom can be profitably exploited in the following FI application domains: 

 Smart healthcare systems: to assist patients under medical treatment in their homes and 

interconnect hospitals and medical teams in low density populated areas. Moreover, as the need for 

improving healthcare in rural and low density populated areas intensifies and the importance of 

bringing the international medical community together in the years ahead grows, SatCom are ideally 

positioned to facilitate the flow and sharing of medical expertise and information between medical 

centres; 

 Smart systems for transport and mobility: to alert about events (e.g. accidents, traffic jams, local 

bad weather conditions) impacting the traffic at regional level and provide guidance to the public and 

private transport resources, the travellers and decision making tools via fixed or mobile broadcast 

systems. Satcom can also support asset monitoring anywhere beyond terrestrial reach (low density 

populated areas, over seas) and hence ensure a permanent status report; 

 Smart environmental information systems: SatCom are ideal to collect in a synchronous and real 

time manner, data from sensors deployed over a wide area (regional, national or continental), on 

board observation satellites or on board UAVs. They can, also be used to relay the collected 
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measurements to the relevant users for the early detection of disasters and to provide alert and 

guidance services for civil protection; 

 Smart energy grids: to monitor the power grid and contribute to ensure the energy supply. SatCom 

can contribute to implement a global and secure energy grid. In particular, it is well suited to 

optimise the efficiency of the global monitoring and black-out management, hence contributing to 

secure the energy supply. Furthermore, telecom satellites can easily backup high availability links of 

the communication and control network in critical parts of the smart energy grids; 

 Smart culture and knowledge (content) management systems: SatCom can assist in a cost 

effective manner the high resolution content delivery in areas beyond reach of any terrestrial access 

system (e.g. efficient Ultra HD and 3D content delivery to low density populated areas but also on 

board vessels, aircraft, trains, buses or light vehicles) as well as in emergency situations where exact 

and timely available information content is essential to the first responders, rescue teams and 

survivors for the crisis management. By connecting people around the globe, SatCom also contribute 

to protect and promote the diversity of cultural expressions; 

These constitute the five vertical usage/application areas selected by the FI PPP programme [RD20], a State-

of-the-Art FI initiative recently undertaken by the European Commission, which will drive the FI evolution 

from a short-to-medium term perspective. All these applications and usage areas share the goals of producing 

conceptual models, guiding principles, architecture guidelines, open interface specifications and design 

patterns to facilitate quick implementation of future Internet services.  

Note that the first four application domains mentioned above, i.e., Smart energy grids, Smart environmental 

information systems, Smart systems for transport and mobility, and Smart healthcare systems, are very much 

interrelated with the M2M Sensor Networks use case scenario (see Section 4.4 below) in the context of 

“Internet of Things”. Moreover, the last application domain mentioned above, i.e., Smart culture and 

knowledge (content) management systems, is very much interrelated with the Multimedia/Content Delivery 

use case scenario (see Section 4.3 below) in the context of “Future Media Internet”. Thus, we see that 

Future Internet use-case scenario is very much interrelated and positioned as “vertical” to the other 

“horizontal” use case scenarios.  

Moreover, all different types of FI services/applications mentioned above have a strong information-centric 

networking (ICN) background (see Figure 6), which is further elaborated in Section 5.2 below 

 

Figure 6: Satellite-assisted ICN-based FI Network Architecture [Source: φSAT [RD33]] 

 

4.3 Multimedia/Content Delivery 

This use-case scenario (see Figure 7) addresses the challenge ahead for broadcast satellite systems according 

to which, they should provide improved Quality of Experience (QoE) while reducing the environmental 

impact associated to user terminal antennas and to support interactivity for value added services and 
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personalization. In this “infotainment” domain to be addressed by this scenario, SatCom has played a key 

role so far for the broadcast delivery of high QoS digital TV in standard or HD format directly to homes or to 

DSL access points. Also, SDMB service delivery to mobile handsets as well as passengers on board of trains 

and buses are also part of this scenario. Along these lines, the main future targeted applications by the 

European SatCom industry are the following, all towards the Future Media Internet Objective: 

 Enhanced HDTV, 3DTV & higher multi-view TV Broadcast 

 Enhanced Mobile Radio and TV broadcast service 

 Content Delivery Network (CDN)  

 TV Distribution to network head-ends 

 Smart culture and knowledge (content) management systems 

 

Figure 7: SatCom Content Delivery Use-Case Scenario 

 

4.4 M2M Sensor Networks 

This use-case scenario (see Figure 8) addresses Satellite M2M communications, which entails mainly MSS 

but also FSS for specific applications. Satellite M2M communications, a relatively small market compared to 

terrestrial wireless networks, is expanding led by the growing need to track and monitor difficult-to-reach 

valuable assets. Satellite M2M networking is gaining popularity in a wide range of governmental and 

commercial markets owing to the considerable benefits offered by the technology. For certain industries, 

such as oil and gas, utilities, and transportation and distribution, wherein large number of assets are deployed 

in remote locations with inadequate cellular coverage, M2M becomes an expensive proposition unless 

satellite networks are deployed. Satellite M2M is preferred for high-end applications requiring wide 

coverage, particularly in oceans, deserted, or rural areas, and for performing mission-critical monitoring. 

Along these lines, the main future targeted applications by the European SatCom industry are the following, 

all towards the SatCom-enabled “Internet of Things” Objective: 

 Transport and logistics (Transportation sector) 

 Security 

 Industrial (construction and heavy machinery) 

 Energy 
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 Retail (Point-of-Sale) 

 

Figure 8: Anatomy of M2M Sensor Network [Source: SAMOS [RD30]] 
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5 SatCom Commercial Requirements and Trends  

The main commercial communication requirements relevant to each identified SatCom use-cases are 

provided below.  

Note that, as WP1 Task 1.1 of FISI project is still ongoing and the current version of its D1.1.1 deliverable 

refers to a Draft version, the justification of each identified commercial requirement for each SatCom use 

case will be provided in the D1.1.2 deliverable (Final version) by the end of FISI project (at T0+24). 

Moreover, in D1.1.2 deliverable, a synthesis of all commercial requirements provided for each SatCom use 

case will be given at the end of each respective section in the form of a matrix. 

 

5.1 Requirements and Trends for Broadband for All 

Particularly, with respect to SatCom, the most relevant identified challenge in the Digital Agenda for Europe 

is the slow network deployment where the respective identified action area refers to the Fast & Ultra-fast 

Internet access (see Table 1).  

Wireless (terrestrial and satellite) broadband can play a key role to ensure universal broadband coverage of 

all areas including remote and rural regions. The central problem to develop wireless broadband networks 

today is access to radio spectrum [RD2]. Mobile internet users already experience congestion on networks 

because of inefficient use of radio spectrum. In addition to frustrating users, innovation in markets for new 

technologies is stifled, affecting € 250 billion of activity annually. A forward-looking European spectrum 

policy should, while accommodating broadcasting, promote efficient spectrum management, by mandating 

the use of certain digital dividend frequencies for wireless broadband by a fixed future date, by ensuring 

additional flexibility (also allowing spectrum trading) and by supporting competition and innovation.  

Moreover, today in Europe internet access is mainly based on the first generation of broadband, meaning 

internet accessed over legacy telephone copper and TV cable networks. However, citizens and businesses 

around the world are increasingly demanding much faster NGA networks. In this respect, Europe is still 

lagging behind some of our main international counterparts. A significant indicator is the level of fibre to the 

home penetration, which is very low in Europe and far below certain leading G20 nations [RD2]. To foster 

the deployment of NGA and to encourage market investment in open and competitive networks the 

Commission will adopt a NGA Recommendation based on the principles that (i) investment risk should be 

duly taken into account when establishing cost-oriented access prices, (ii) National Regulatory Authorities 

should be able to impose the most appropriate access remedies in each case, allowing a reasonable 

investment pace for alternative operators while taking into account the level of competition in any given area 

and (iii) co-investments and risk-sharing mechanisms should be promoted. 

Currently, more than 90% of households in Europe may access basic Internet (0.6 Mbps). This number falls 

to less than 40% for the Internet broadband (2 Mbps) and less than 10% for the High speed internet 

broadband (10 Mbps) (see Figure 9). This is far from the European goals. Given that the last percentage of 

households are the most expensive to connect, this demonstrates that Europe is facing a big challenge to 

reduce the speed divide which is likely to affect more than 10% of the European population (about 10 

Million households) distributed over 40-50% of the territory. SatCom is and will remain the most cost 

efficient access technology in such low density populated areas (e.g. < 50-100 inhabitants per km2) since it is 

able to aggregate traffic demand over a regional, national or even pan-European coverage. Besides, SatCom 

is the unique access technology able to provide broadband connectivity to vessels and aircrafts. In addition, 

satellites in operation are extremely energy efficient during their life time (up to 15 years). They contribute 

to reduce the carbon emission given that they are exclusively solar powered, and the latest launch rocket 

technology uses “clean” O2 & H2 from ethanol or from sea water using hydroelectric power. All in orbit 

broadcast satellites use less energy than 1 terrestrial TV mast while ensuring pan european coverage. 

Broadband service delivery by satellite is achieved with a coverage over many regions and its infrastructure 

deployment doesn't require any digging of the earth ground nor complex installation of masts or antennas. 

This fits well with the emission reduction targets of the EU [RD34]. 
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Figure 9: EU population penetration vs. EU territory covered [Source: TAS-F] 

 

Furthermore, as concluded in several analyses and reports [RD17],[RD31],[RD32], SatCom can play an 

important complementary role by delivering NGA to users that lie outside the coverage area of terrestrial 

wireless and those that are located in “nonspots” within the coverage area. The cost of deploying satellite 

broadband could also be reduced through the allocation of additional spectrum, and it seems probable that 

satellite operators will further reduce the effective cost by implementing sideloading. Also, as highlighted by 

EC representatives [RD18], satellite broadband has to face certain main technological and market challenges 

in order to be part of the broadband game as part of the Digital Agenda for Europe.  

Moreover, the network infrastructure should be designed to support and sustain the Future Internet pillars, 

providing capacity and performance to the various kinds of advanced services that will be deployed. The 

main domains of improvement for the network infrastructure must relate to its functionality (in terms of 

accountability, security/privacy/trust, manageability, availability, as well as mobility), and its architectural 

properties (in terms of flexibility, resilience, and routing capabilities). In the current Internet, there is a need 

for a “gap filler”, regarding the availability of connectivity for specific areas, such as rural and remote areas, 

on trains, airplanes, ships etc. Future Internet shall then allow the design and deployment of hybrid 

terrestrial/satellite communication networks to increase availability in these critical areas. Clearly, the 

satellite segment is crucial for guaranteeing global seamless coverage, especially in areas where mounting 

cable infrastructure would be prohibitive in terms of costs. Broadband will then be available in every corner 

of the globe, overcoming digital divide, and unifying countries and populations providing a common core 

network infrastructure and allowing services to be accessed by everyone, everywhere. 

In this context, the following main SatCom challenges/requirements are derived in relation to the 

“Broadband for All” use-case scenario: 

Technological Requirements: 

 Increased throughput:  

o High performance multi-beam Ka band satellites 

o High capacity Gateway 

 Increased Quality of Experience (QoE):  
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o Higher performances in service rate, availability and reliability 

 Enhanced SatCom terminals: 

o Low cost, easy operation and installation 

 Interoperability/integration with NGN and FI networking protocols 

 Flexibility of capacity allocation 

 Combat attenuation: especially due to rain fading in Ka band and above; 

Market Requirements: 

 Cost of deployment (incl. set-up delay) 

 Cost of user equipment 

 Cost of broadband access (incl. connection fee and cost per Mbyte transmitted) 

 Capability to compete with triple play offers (incl. wired and wireless solutions) 

 Public support to enable new optimised infrastructure for very high speed satellite services 

Regulatory Requirements: 

 Policy framework to ensure fair access to SatCom infrastructure for 3
rd

 party service providers. 

 Radio spectrum licensing regimes need to be harmonised. 

 Evolution to Q/V bands for higher capacity is needed (beyond the Ka band). 

 

Last, interoperability of satellite networks with terrestrial (both wired and wireless) networks is an 

additional key requirement for this use-case scenario. In this regard, since standardization is vital for 

interoperability, SatCom should improve ICT standard setting and promote better use of standards. 

 

5.2 Requirements and Trends for Future Internet 

In line with the EU Digital Agenda [RD2], FI is expected to satisfy the needs of a sustainable and efficient 

economy, that should guarantee harmonised use of natural resources, mitigate the effects of climate change 

and preserve our environment while improving the European citizens‟ quality of life. This leads to FI 

application domains, such as: 

 Smart energy grids: The aim is to optimize the overall energy consumption while minimizing risks 

of congestion and black-out; accommodate renewable sources of energy; handle charging of 

devices and provide better information to the customers; 

 Smart environmental information systems: The aim is to collect real time environmental data to 

support the location and operation of various renewable energy production centres; the efficient 

management of intelligent buildings, safer road transport systems or general public information on 

environmental risks and hazards; 

 Smart systems for transport and mobility: ITS will prevent traffic jams by bringing efficiency to 

mobility through real time management of public and private transport resources, traveller 

information and decision making tools; 

 Smart healthcare systems: The aim is to reduce the medical costs and improve patient comfort by 

increasingly providing medical treatment in domestic environment rather than in hospitals; 

 Smart culture and knowledge (content) management systems: The aim is to develop smart Internet-

enabled content management systems in order to help people manage the increased volume of 

information and archives produced by the rich European culture and knowledge.  
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Given this wide scope of the five vertical usage/applications envisaged by the FI PPP EU programme 

[RD20] and identified above, there are mainly two different types of FI services/applications:  

 Information collection and dissemination services/applications; 

 Content management or distribution services/applications. 

Both of these different types of FI services/applications have a strong information-centric networking 

(ICN) background [RD33]: 

 The first type of FI services/applications refer mainly to Internet of Things (IoT) paradigm where the 

physical world is more and more connected to the digital world through a multitude of sensors and 

actuators (M2M communication; real-world/Internet integration). This type includes FI 

services/applications such as: smart energy grids; smart environmental information systems; smart 

systems for transport and mobility; and smart healthcare systems. In this respect, a new notion of 

“service” should be thought of. Today when we speak about services in the context of software and 

services, we mean basically the software part that is needed to run the service in the Internet and that 

is provided by a single service provider. In case of M2M services the involved devices and sensors 

are essential for providing the services and not anymore the software part alone. If we think even 

further ahead then we can imagine scenarios in which a service is not provided any more by single 

provider but a community. E.g., in the telematics area you could think of a community‐based service 

where car drivers inform the participants of the community about traffic jams and possibilities how 

to by‐pass them. So we will move from a software‐centric view on services provided by single 

provider to a more comprehensive view of services including the environment and the deployment 

scenario where a community is the service provider and consumer. 

 The second type of FI services/applications refer mainly to the change of life style according to 

which people spend more time online, they not only consume services, but also produce increasingly 

content and even applications. They expect that services will be accessible from everywhere and that 

they are pervasive and always on. This increasing demand for massively distribution and replication 

of large amounts of resources has led to two main developments today: P2P networking and CDN 

applications, which both represent a move towards a more content-based communication model. The 

smart culture and knowledge (content) management systems is a characteristic FI service/application 

envisaged in this regard. 

 

ICN constitutes an alternative communication paradigm to the conventional, IP-based internetworking, 

which is based on accessing named-content in the network, instead of host-to-host communication as in 

today's Internet. There are several ICN approaches which are currently under investigation in the context of 

FI, such as the Publish-Subscribe Internet Routing Paradigm (PSIRP), Content Centric Networking (CCN), 

Named Data Networking (NDN), Network of Information (NetInf), Data-Oriented Network Architecture 

(DONA) and Cache-aNd-Forward (CNF). 

ICN based on Publish-Subscribe (see Figure 6 above) is one of the most popular flavours of ICN which is 

proposed and investigated in several EU projects [RD21-RD23] and where communication is entirely based 

on the Publish-Subscribe paradigm. It involves three major entities: the publishers, the subscribers and a 

name resolution service. Publishers hold the role of information providers, advertising the availability of 

information items by issuing publication advertisements. Subscribers are information consumers, who 

express their interest for specific information items by issuing subscription requests. The name resolution 

service maps information item names or identifiers to the actual items, locating the publishers who can 

provide the information items that satisfy the consumers' subscriptions. Following name resolution, a 

forwarding path from the information providers towards the information consumers is created. The 

publication and subscription operations described above do not have to be in sync. Moreover, publishers and 

subscribers - the principal actors of the architecture - do not have to be fully aware of each other: they only 

need to be aware of the information that they want to exchange. The above properties allow efficient support 

for multicast, mobility and multihoming.  

All ICN approaches rely on a set of intermediate nodes to deliver the information between the publishers and 

the subscribers. In the context of SatCom integration with FI networks, these intermediate nodes are key 

components to be integrated in the satellite segment. Depending on the scenario, these nodes can be located 
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either in the gateway, in the satellite terminals or even onboard the satellite. Star or mesh topology can be 

used to enable efficient communication across the satellite segment. Thus, the major functions to be 

handled in the intermediate SatCom-enabled ICN nodes include: 

 Service discovery & Content/information naming and resolution: There is currently a strong 

association between content naming and addressing. ICN aims to introduce new ways for identifying 

content in a location-independent manner. Also, a key feature of an FI architecture is handling – 

possibly in a uniform way - of both information and services. The rendezvous function is responsible 

for locating publishers of information items or services that match user subscriptions. The 

rendezvous function will typically have a tiered architecture: well-known local entities (tier 3) will 

initially receive the rendezvous requests, local federation entities (tier 2) will be consulted if local 

entities cannot resolve the requests, and finally interconnection entities (tier 3) will be consulted if 

neither the local federation cannot resolve the requests. 

 Inter-domain topology formation: The inter-domain topology formation function interoperates 

with the rendezvous and forwarding functions, and has the objective to communicate routing 

information and build forwarding paths that adhere to operator and user policies. The corresponding 

architecture will include a local topology management function located within each autonomous 

system, and inter-domain topology formation providers. Also, in an integrated terrestrial and satellite 

FI network architecture, multi-hop communication and the availability of more than one 

communication paths will exist.  

 Routing and forwarding: This function involves the delivery of data from the publishers to the 

subscribers, possibly through multiple domains. Based on the ICN location-independent approach 

for content resolution, it is not possible to use common topology-based routing and forwarding 

algorithms based on the object IDs. In this respect, the properties of the object namespace, mainly if 

the names are aggregatable or not, play a crucial role. 

 Caching techniques with mobility support: ICN is an in-network process that relies on content 

storage in the network so as to efficiently access popular content, alleviate flash-crowd effects, 

improve the end-user quality of experience, and increase network efficiency. This raises new issues 

to be addressed such as buffer management and caching policy with mobility support, as well. 

 Security and trust: Security and trust is established today through the use of third parties in an end-

to-end manner. Synchronous three-way, end-to-end connectivity is a prerequisite, and it does not 

guarantee provenance. ICN can foster the development of a more secure and trusted global 

communications infrastructure. 

 Efficient and reliable unicast, anycast, and multicast delivery: Due to its broadcast/multicast 

nature, Satcom is particularly well suited to ICN. Thus, a key function for Satcom integration within 

FIN will be the efficient and reliable unicast, anycast, and multicast delivery through ICN. 

 Network coding: The intermediate ICN nodes may effectively “code” (further process) the 

information before delivering it between the publishers and the subscribers. 

 Network attachment configuration: This function includes discovering, setting up, maintaining 

and renewing the state associated with local link configuration and authentication of nodes and users, 

in order to support communication. 

 Management and transport: These include network management and diagnostic tools, and 

procedures for supporting caching and mobility as well as resource and multihoming. 

 Energy efficiency: Battery-powered devices abound and will dominate in the future as the primary 

means for connecting to the Internet. At the same time, there is a strong drive for energy-efficient 

networking from core networks to access networks, and from data centers to home media centers. 

ICN has more leverage to make tradeoffs between storage/computation/communication towards a 

holistic energy efficient operation. 
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The functions identified above, which are related to SatCom integration within FI through the ICN 

approach, constitute also the main Technological Requirements for satellite networks with respect to 

Future Internet. 

Note that these Technological Requirements refer also to the Multimedia/Content Delivery and the M2M 

Sensor Networks use-case scenarios since specific applications of ICN include content-distribution and 

M2M communications, respectively. 

Last, interoperability of satellite networks with terrestrial (both wired and wireless) networks is an 

additional key requirement for this use-case scenario. In this regard, since standardization is vital 

for interoperability, SatCom should improve ICT standard setting and promote better use of 

standards. 

 

5.3 Requirements and Trends for Multimedia/Content Delivery 

SatCom in support of a digital single market to open up access to content:  

The Internet is borderless, but online markets, both globally and in the EU, are still separated by multiple 

barriers affecting not only access to pan-European telecom services but also to what should be global 

Internet services and content. This is untenable.  

 First, the creation of attractive online content and services and its free circulation inside the EU and 

across its borders are fundamental to stimulate the virtuous cycle of demand. However, persistent 

fragmentation is stifling Europe's competitiveness in the digital economy. It is therefore not 

surprising that the EU is falling behind in markets such as media services, both in terms of what 

consumers can access, and in terms of business models that can create jobs in Europe. Most of the 

recent successful Internet businesses (such as Google, eBay, Amazon and Facebook) originate 

outside of Europe.  

 Second, despite the body of key single market legislation on eCommerce, eInvoicing and 

eSignatures, transactions in the digital environment are still too complex, with inconsistent 

implementation of the rules across Member States.  

 Third, consumers and businesses are still faced with considerable uncertainty about their rights and 

legal protection when doing business on line.  

 Fourth, Europe is far from having a single market for telecom services. The single market therefore 

needs a fundamental update to bring it into the internet era. 

Tackling these problems requires extensive actions in the areas described below: 

Consumers expect, rightly, that they can access content online at least as effectively as in the offline world. 

Europe lacks a unified market in the content sector. To maintain the trust of right-holders and users and 

facilitate cross-border licensing, the governance and transparency of collective rights management needs to 

improve and adapt to technological progress. Easier, more uniform and technologically neutral solutions for 

cross-border and pan-European licensing in the audiovisual sector will stimulate creativity and help the 

content producers and broadcasters, to the benefit of European citizens. Such solutions should preserve the 

contractual freedom of right holders. Right holders would not be obliged to license for all European 

territories, but would remain free to restrict their licenses to certain territories and to contractually set the 

level of licence fees.  

Digital distribution of cultural, journalistic and creative content, being cheaper and quicker, enables authors 

and content providers to reach new and larger audiences. Europe needs to push ahead with the creation, 

production and distribution (on all platforms) of digital content. For instance, Europe has strong publishers 

but more competitive online platforms are needed. This requires innovative business models, through which 

content would be accessed and paid for in many different ways, that achieve a fair balance between right-

holders' revenues and the general public's access to content and knowledge. Legislation may not be necessary 

to enable such new business models to prosper if all stakeholders cooperate on a contractual basis. The 

availability of a wide and attractive online legal offer would also be an effective response to piracy. 
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In this context, SatCom is required to exploit its key wide area coverage and broadcasting inherent 

capabilities in order to contribute to the creation of EU wide markets, open up access to content and remove 

so the current barriers for content distribution. 

 

SatCom in support of FI Content: 

Trends in content generation sources and content types are two important factors that should be taken into 

consideration, in order to evaluate the role of satellite networks in the FI. According to Atlas Internet 

Observatory annual report [RD27], in 2009, 150 ASN contributed to 50% of the Internet content, which 

compared to the thousands of 2007, shows a significant accumulation of content sources. Moreover almost 

10% of the Internet traffic is produced by CDNs. This research identifies a significant change of the Internet 

structure, as new core of interconnected content and consumers network appear, combined with new 

commercial models between content and consumers as well as with a dramatic improvement in capacity and 

in performance.  

Defining content type trends with absolute numbers is difficult and there are variations among various 

researches. Nevertheless, all show a decline of p2p traffic which used to be the dominant type of traffic in the 

Internet. This is due to two main reasons: video streaming, CDNs and directs downloads receive increasing 

users‟ interest, and p2p traffic is difficult to be monitored as now users are using random ports and 

encryption. Atlas Internet Observatory [RD27] Identifies Web as the primary source of traffic generation, 

followed by Video, VPN, Email, News and p2p. Web traffic (which includes video over HTTP) has been 

increased by 10% when compared to 2007 figures. In contrast there is a 2% decline in p2p traffic. According 

to Cisco [RD28], the global online video community will surpass 1 billion users by the end of 2010, Internet 

video is now over one-third of all consumer Internet traffic, and will approach 40 percent of consumer 

Internet traffic by the end of 2010. The sum of all forms of will continue to exceed 91 percent of global 

consumer traffic by 2014. Internet video alone will account for 57 percent of all consumer Internet traffic in 

2014. By 2014, 3D and HD Internet video will comprise 46 percent of consumer Internet video traffic. By 

2014, Internet TV will be over 8 percent of consumer Internet traffic, and ambient video will be an additional 

5 percent of consumer Internet traffic. VoD as well as consumer IPTV and CATV traffic will grow 

significantly between 2009 and 2014. 

As far as the content accessed by mobile devices is concerned, Cisco estimates that 66 % of the world's 

mobile data traffic will be video by 2014 and mobile data traffic is expected to grow to 3.6 exabytes per 

month by 2014, and over 2.3 of those are due to mobile video traffic [RD29]. 

Near future trends can be used as a useful guideline for predicting FI content. As the above evidences show, 

users show great interest in multimedia–especially video. Video becomes the dominant Internet content and 

as industries are developed around Internet video delivery (such as IPTV, VoD) this type of content will 

account for the greatest part of the Internet traffic. It can be also observed that new video formats appear 

offering better quality, as well as that the number of users that are using mobile devices for connecting to the 

Internet is significant. 

In this context, SatCom is required to support efficient FI Content Distribution mechanisms. As such, 

the technological requirements identified above in relation to the Future Internet SatCom use-case 

scenario, particularly, to the applicability of ICN in SatCom, are also relevant in this use-case scenario 

since content-distribution constitutes an indicative specific application of ICN. 

Last, interoperability of satellite networks with terrestrial (both wired and wireless) networks is an 

additional key requirement for this use-case scenario. In this regard, since standardization is vital 

for interoperability, SatCom should improve ICT standard setting and promote better use of 

standards. 

 

5.4 Requirements and Trends for M2M Sensor Networks 

The essence of a Machine-to-Machine (M2M) solution is the exchange of data between a remote intelligent 

device and a data centre that is designed to capture, process and distribute information derived from that 
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data. In some solutions, the data collected is also used to directly control remote devices and may also be 

displayed on other remote devices. These processes are essentially automated, or with very limited human 

intervention – for example when exceptional circumstances are detected.  

Remote devices have been connected to dedicated data collection facilities for many years in what is often 

referred to as “Telemetry” applications. What distinguishes M2M from these is the use of the Internet. Using 

either wireline or wireless communications as appropriate and as available, any device anywhere in the 

world can be directly connected to the global Internet. Once so connected, data from that device can be 

processed, aggregated with similar data from other remote devices and the information created can then also 

be distributed anywhere in the world, again using either wireline or wireless communications as appropriate 

to deliver to an interested party. Such devices can be fixed, movable or fully mobile.  

This connection to the global Internet ushers in an era in which all manufactured objects (buildings, vehicles, 

appliances, medical devices, etc.), and thus people themselves, will be connected and communicating 

constantly. This will radically transform customer service, resource allocation, and productivity in general. 

We view the Internet as a profound driving force on the path to a truly connected world.  

Terms such as “Connected Objects” and “Internet of Things” all relate to similar concepts of connecting 

remote devices and sensors to IP-based networks in order either to use the data they generate, and/or to 

display it remotely. Particularly, the term “Internet of Things” implies many connected devices acting 

together in a collective way, rather than individual devices used on their own. It also implies network-based 

processing and reporting of data and is less concerned about the means by which devices are connected to 

the Internet. It also implies systems interacting with one another and sharing data, across the Internet.  

Today the key M2M market sectors currently addressed by satellite are [RD30]: 

 Transport and logistics (Transportation sector) 

 Security 

 Industrial (construction and heavy machinery 

 Energy. 

Also Retail (Point-of-Sale) solutions play a significant role especially with VSAT FSS solutions. 

These represent just a fraction of the terrestrial M2M markets. In total there is an installed base of 2.3 

Million M2M subscriptions communicating via satellite, 1.1m via FSS and 1.2m via MSS systems. The 

satellite M2M communication services make up an annual turnover of 500 Million US $, which is a share 

around 0.5 % of the entire turnover for satellite telecommunication services in 2009. 

However, the satellite M2M market is on the move and provides significant growth in mobile satellite 

services thanks to an ongoing, substantial fall in message transaction costs, remote device pricing and 

smaller form factors. This study has identified a variety of applications over an extended geographic 

footprint. However it is dynamically growing, as customers become less intimidated and more aware of the 

total “cost of ownership” and business return on investment. For instance, roaming charges can potentially 

create uncontrolled high costs for a wireless terrestrial based solution for trailers or trucks moving cross–

border or even intercontinental whereas the same fleet with satellite equipment will be charged one easily-

understood fee per transaction all across the world. 

As of today the marketing activities for satellite based M2M are still not very intense at most satellite 

operators as they put their emphasis on their core businesses of voice, broadcast, data backhaul, and Internet 

traffic. This results in a more limited market than if all players were actively competing in M2M. 

The major competition and threat to satellite are solutions based on terrestrial cellular communication. Due 

to mass production, global standardization, intense competition and broad service portfolios, M2M solutions 

based on cellular communication have rapidly reduced cost and form factor for many applications. 

Additionally the growing terrestrial global network coverage has extended the potential market. However, 

uneven quality of service depending on traffic usage in a given area, sensitivity to man made or act of god 

disasters (floods, fires, earthquakes…), hacking, spoofing and other security issues make terrestrial solutions 

less resilient, especially for mission critical M2M solutions. However, hybrid solutions with dual terrestrial 

and satellite networks potentially present “best of both worlds” in coverage and transaction pricing according 
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to the geo-location. Satellite M2M is experiencing increasing demand due to such factors and there are a 

growing number of cases of migration from cellular to satellite based communication. 

Also deeper social issues such as the need for sustainable energy drive the needs to provide remote 

monitoring and control of wind farms, solar stations and deep sea drilling oil rigs. Maritime surveillance is 

increasingly looking for “beyond the horizon” to fight against trafficking and piracy threats, as well as 

guidance for Northwest passage routes due to global warming and polar ice melting. 

But there may also be potential opportunities to strengthen satellite communication and reduce today‟s 

physical limitations to better position satellite communication for competition with terrestrial systems. 

Some current weaknesses of Satellite M2M Sensors to be alleviated, which also constitute Technological 

Requirements for this SatCom use-case scenario, include the following: 

 Standardization for some of the over-the-air interfaces could potentially help to achieve common 

chipsets development akin to GPS or DVB which, along with flexible Software defined radio 

frequency schemes, could reduce cost of the field modems. 

 Improved satellite reception: New types of modulations and error correction techniques such as 

long inter-leavers or random access techniques may allow circumventing some traditional satellites 

reception limitations in challenging signal strength conditions. 

 Chipset integration allowing reduced footprint and cost of satellite modems; more sophisticated 

power savings modes allow extending battery life or reducing power consumptions which start to 

have an impact for “the green economy” (remote sensors and power plants…). 

 Smaller satellites in agile multi-purpose constellation could reduce overall impact of costs of 

launchers and grid systems with data relays could alleviate most of the criticism for system latencies 

 Market communications: For market awareness, with more intense marketing and sales activities 

and growing awareness of the benefits, the sat M2M market may be accelerated. A wider variety of 

players is addressing the M2M market today especially in the MSS segment. Also FSS players have 

identified new market opportunities in M2M and are starting to address this market actively for 

SCADA solutions and wideband “come on the move”. 

Moreover, the technological requirements identified above in relation to the Future Internet SatCom 

use-case scenario, particularly, to the applicability of ICN in SatCom, are also relevant in this use-case 

scenario since M2M communications constitutes an indicative specific application of ICN towards the 

future SatCom-enabled Internet of Things. 

Last, interoperability of satellite networks with terrestrial (both wired and wireless) networks is an 

additional key requirement for this use-case scenario. In this regard, since standardization is vital 

for interoperability, SatCom industry should improve ICT standard setting and promote better use 

of standards. 
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6 Conclusions 

In this deliverable, we have identified the main communication requirements and trends associated to the 

four main commercial SatCom use-case scenarios, i.e., Broadband for All, Multimedia/Content Delivery, 

M2M Sensor Networks, and Future Internet. Key input documents for such analysis refer to the Digital 

Agenda for Europe as well as other Future Internet related documents and reports.  

These SatCom communication requirements identified in the present deliverable D1.1.1 further constitute the 

basis for the analysis presented in the deliverable D1.2.1 “Analysis of Emerging SatCom Architectures”. 

Last, note that, as WP1 Task 1.1 of FISI project is still ongoing and the current version of its D1.1.1 

deliverable refers to a Draft version, the justification of each identified commercial requirement for each 

SatCom use case will be provided in the D1.1.2 deliverable (Final version) by the end of FISI project (at 

T0+24). Moreover, in D1.1.2 deliverable, a synthesis of all commercial requirements provided for each 

SatCom use case will be given at the end of each respective section in the form of a matrix. 
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