


 

 

 

9:00 – 9:10 Welcome 

9:10 – 12.00 Future Internet’s Infrastructure: Required Network transformations?  

9:10 – 9:40 
 

9:40 – 10:30 

 
 

High-Leverage Network Transformation  by Dave Robinson (CTO, 

Alcatel-Lucent) 

The Internet of Everything: Implications to Infrastructure  by Monique 

Morrow (Global Technology Leadership Team, Asia Office of the CTO, CISCO) 
 

Followed by an open discussion on: 
• Is the deployment of new network services feasible on existing infrastructures? 

Automation vs Human intervention 
• Can the current Internet support all these changes or should we go to a second Internet? 

10:30 – 10:50 Break 

10:50 – 11:20 

 

11:20 – 12:00 
 

12:00 – 12:15 

Citius, altius, fortius. The SDN promise of a renewed network by 
Diego R. Lopez (Senior Technology Expert, Telefonica I+D) 
ETICS proposals on future Internet architecture by Richard Douville 

(ETICS Research & Technical Manager, Alcatel-Lucent Bell Labs) 

Introduction of the ETICS demo booths by Olivier Dugeon (Senior 

Research Engineer, Orange) 

12:30 – 14:30 Lunch and Demonstration booths (Executive Business Center) 

 • Inter-Carrier ETICS-Testbed - Alcatel-Lucent Bell Labs, DT,Marben, Nextworks, 
Primetel, Orange, Telefonica  

• Control plane cooperation using Hierarchical Traffic Engineering – Orange 

• Application connectivity On Demand using SEFA - DT 
• Business Intelligence for SLA negotiation – Alcatel-Lucent Bell Labs 

• Penalty Sharing – Institut Telecom 

• Path Computation Element and Service Plane - Nextworks, Alcatel-Lucent, 
Telefonica 

• Network passive Monitoring - FTW 

14:30 – 16:30 How to share generated revenues? 

 QoS in the public Internet  by Falk von Bornstaedt (Head of Product 

Management IP-Transit, Peering & CDN, Deutsche Telekom AG, ICSS) 
 

How to share revenues  by Arthur Berger (Senior Research Scientist, Akamai 

Technologies) 
 

Followed by an open discussion on: 
• How QoS products could foster a more sustainable eco-system for both OTTs and Network 

operators, both incumbents and new comers? Alliances might be required from a technical point 
of view, is this model inspired by airlines compatible with the telco market ? 

• What business models for new network services? Bilateral agreements? Cascading contracts? 
Open Market? Two-sided market?  

• Is it compliant with regulation expectations? 

16:30 Closing 
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Biography ..........................................  
 

 
Dave is a member of the Corporate CTO at Alcatel-Lucent. He has a particular interest in video having worked on all aspects 

of IPTV systems since 1994. Over the past 5 years he has concentrated on meeting the challenges of Over-The_Top 
Internet TV including optimizing the delivery of video through both fixed and mobile unmanaged IP networks. Specifically, 

he has conducted research into various techniques to improve HTTP Adaptive Streaming (HAS) and has filed several patents 

on the subject. He is currently working on how telecommunications companies can expose value in their networks through 
APIs including how WebRTC can best be leveraged. He holds a B.Sc.in computing science and a Ph.D., both from Imperial 

College in London. 
 

 

Abstract ..........................................  
 
The tablet is the single most important change in the relationship between customers and network providers. The ability to 

download new apps makes them very flexible and desirable devices. Coupled with the potential for being always connected 

they enable the movement of services into the cloud. The impact on networks is for significant increase in data traffic and for a 
need to be always connected. To meet this challenge, we require a High Leverage Network approach where all parts combine 

to optimize end user experience and to ensure network providers are not reduced to being bit pipes. In doing so, it will forge 
stronger and more valuable customer relationships.  

 

 

 

 

 

 

 

 

High-Leverage Network Transformation 
Dr. Dave Robinson, CTO Alcatel-Lucent 
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Biography ..........................................  
 

Monique Morrow holds the title of Distinguished Consulting Engineer at the Research and Advanced Development Group at 
Cisco. She has over 20 years experience in IP internetworking that includes design, implementation of complex customer 

projects and service development for service providers. Monique has worked for both enterprise and service provider companies 
in the United States and in Europe. Monique led the Engineering Project team for one of the first European MPLS-VPN 

deployments in 1999 for a European service provider.  

Monique has presented at numerous distinguished industry conferences on the topic of MPLS and Cloud Computing .At present, 
she is focused on the topics of the Internet of Things / Machine-to-Machine Communications,/E-Health and Cloud Computing. 
Her interest and expertise in the topic of MPLS, prompted her to co-author several well-respected books; and other 
publications.   Monique is passionate about Girls in ICT and has been active at the ITU on this topic.  

Monique’s numerous professional associations include the following: 
� Active in both the IETF and ITU-T SG 13, with a focus on Operations, Administration and Management (OAM).  
� Monique served as ITU-T Vice Chair for Cloud Computing from April 2010 to its conclusion, December 2011: 

http://www.itu.int/en/ITU-T/focusgroups/cloud/Pages/default.aspx 
� On Feb 6 2012 the ITU-T SG-13 confirmed Monique as the Joint Coordination Activity (JCA) Chair on Cloud 

Computing http://www.itu.int/ITU-T/newslog/New+Work+Seeks+To+Achieve+Cloud+Interoperability.aspx 
� Liaison for and to ITU-T NGN and IETF IAB liaison 
� Senior Member of Institute of Electrical and Electronics Engineers, (IEEE) the world's leading professional 

association for the advancement of technology; 
� Monique was consented as ITU-T Focus Group Vice Chair for M2M Service Layer on April 17 2012: 

                         http://www.itu.int/en/ITU-T/focusgroups/m2m/Pages/default.aspx 
� Monique has been active in the ITU Girls in ICT initiative: http://girlsinict.org/ar/node/850  
• Monique participated in the ITU Girls ICT Day panel on April 26 2012 in New York City           

                     https://itunews.itu.int/En/2470-ITU-promotes-Girls-in-ICT-Day-in-New-York.note.aspx 

• Monique participated in the Girls for ICT WSIS Forum Event on May 16 2012 in Geneva, Switzerland: 
                        http://girlsinict.org/events 

� On May 11 2012 in Shanghai, PRC, Monique was elected as President of the FTTH Council Asia Pacific  
http://www.ftthcouncilap.org/ 
� Member of IEEE Women in Engineering. 
� Life Member of the Association for Computing Machinery (ACM). ACM is widely recognized as the premier 

organization for computing professionals, delivering resources that advance computing as a science and a 
profession; enable professional development; and promote policies and research that benefit society.  

� Served as Vice-Chair of the IPsphere Forum (IPSF). integrated into the TM Forum 
� Served as Advisory Director for the TM Forum. 
� Is on the Technical Program Committee for MPLS 2012, Washington D.C.                    

http://www.isocore.com/mpls2012/about/tpc.htm 
 

Monique has a Masters of Science Degree in Telecommunications Management and an MBA. She speaks English, French, 
German and is learning Mandarin. She has worked in North America; Europe and in Asia. 

 

 

The Internet of Everything: Implications to Infrastructure 
Monique J, Morrow, CISCO 
Distinguished Engineer 

  

 



 

 

 

Abstract ..........................................  
 
The Internet of Everything can be viewed general abstraction for the network infrastructure that links physical objects. The 

IoT/M2M describes a world where billions of objects have sensors to detect, measure and assess their status, and actuators to 

change the physical environment; all connected over public or private Internet Protocol (IP) networks. This world of 
interconnected objects will have its data collected, analyzed and used to initiate action. It will provide a wealth of intelligence 

for planning, management, policy and decision-making. Important information is pushed out to machines, to individuals, and to 
organizations of every type, including governments, anywhere in the world. Then other machines or people on the network will 

be able to take action, even automatically. Security will be increasingly critically important. 

So, what are the implications of Internet of Everything to infrastructure?    
 

Can the existing Internet sustain the Internet of Everything?  What are the areas for further research? 
The presenter will deconstruct the Internet of Everything and its implications to the current Internet; and call out potential 

areas for further research. 
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Biography ..........................................  
 
Dr Diego R. Lopez is in charge of the Technology Exploration activities within the GCTO Unit of Telefónica I+D. Diego joined 
Telefónica R&D Department in 1986 and was one of the “founding fathers” of Telefónica I+D when it was established. After 
working for several years in the academic sector, as responsible for middleware infrastructures in RedIRIS (the Spanish NREN), 
he re-joined Telefónica I+D in 2011. 
 
Diego is currently focused on identifying and evaluating new opportunities in technologies applicable to network infrastructures, 
and the coordination of national and international collaboration activities. His current interests are related to network 
intelligence and virtualization, infrastructural services, and new network architectures. 

 

Abstract ..........................................  
 
SDN is a recent proposal to address network infrastructure definition and operation, based on a drastic separation of the control 
and data planes, and the usage of an open protocol to communicate them. SDN promises to bring a real paradigm shift to the 
way we think of and work with networks, providing new ways to make them 

• Faster in what relates to configure, deploy and operate them 
• Taller, making them able to integrate with applications and to incorporate aspects like energy awareness or social 

aspects 
• Stronger, as they will become more adaptable, flexible and pervasive 

SDN can become an extraordinarily valuable tool in order to support the ETICS approach to a community-based offer of ASQ 
connectivity products, based on customer SLA requirements.  
 
 

 

 

 

 

 

 

 

 

Citius, Altius, Fortius. The SDN Promise of  
Renewed Network 
Diego R. Lopez, Telefónica 
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Biography ..........................................  
 

Richard Douville is a Research Scientist at Bell Labs Villarceaux, France, since 2001. He received his M.Sc. degree in electrical 
engineering from the University of Versailles, France. During his tenure with the company he has been involved in IP-over-

optical internetworking issues, including network and system architectures, traffic engineering, and resource dimensioning and 
performance evaluation. His current research interests include control and management architectures, and solutions enabling 

the automation of end-to-end inter-domain/layer/ISP service deployments, notably thanks to his participation to the French 

national research projects ACTRICE and CARRIOCAS, and currently IST FP7 IP ETICS”project as technical project manager. 

Abstract ..........................................  
 

It is possible for network operators today to offer assured quality network connectivity services, given that such services are 

provided by a network infrastructure managed by a unique Network Service Provider (NSP). Examples of such services include 
business connectivity services where VPN operators interconnect the different sites of their business customers.  

However, making such assured quality network services cross the boundaries of single domains remains elusive, even after 
almost 20 years of research on the topic. ETICS believes that enabling such inter-carrier assured service quality (ASQ) needs 

not only technical solutions but also establishing the right ecosystem and mechanisms for NSPs to trade these new network 

products. To this aim, ETICS introduces a new plane, the network service and business plane, which lies on the top of the 
historical management plane. It allows NSPs to collaborate in order to offer assured quality network connectivity services that 

cross their domains. 
The goal of ETICS is to automate the overall procedure of the setting of inter-carrier ASQ paths from the customer request to 

the fulfillment of such a path, including monitoring and charging. To this end, NSPs trade offers of ASQ path products. These 
offers should be composed in order to form inter-carrier ASQ paths. Depending on which actor supports the service composition 
and which information is disclosed by NSPs, we define in ETICS different deployment scenarios. The deployment scenarios 

essentially follow two dimensions, a governance dimension, and an information disclosure dimension: 
• The Governance dimension defines who takes the critical decisions in terms of service composition. It can be either a 

customer-based decision (NSPs publish their offers in an open market and customer pick them or bid on them) or a 

community based-decision. In this latter case, NSPs must cooperate and share decisional data. To restrict this data 
disclosure, ETICS proposes three modes of governance: i) a Fully-Centralized mode, where a centralized entity (called 

facilitator, which is not an NSP) takes the decisions, ii) a Per-NSP Centralized mode, where an NSP (not necessarily 

always the same one) centrally takes the decisions and iii) a Distributed mode, where decisions are taken following 
processes distributed along the NSPs. 

• The Publication dimension which defines whether the service is tailored for a demand or built/provided prior to any 

demand. This dimension affects the granularity of the disclosed information at a service plane level, but also how the 
service composition is done. We distinguish between two modes: 

o Push mode: service (single-NSP ASQ path) offers are published prior to any explicit request for them. Such 
services are published – but not necessarily reserved - prior to any demand. Offers contain detailed properties 

of single-NSP ASQ paths and are ready to be ordered by ETICS actors. In such mode, the role of the service 

composition entity consists mainly in computing the best combination of single-NSP ASQ path offers that satisfy 
a given inter-carrier ASQ path request. 

ETICS proposals on future Internet architecture 
Richard Douville, Alcatel-Lucent Bell Labs 

 



 

o Pull mode: In this mode, service (single-NSP ASQ path) offers are only provided upon an explicit demand for 

them. In this mode, in order to help the entity which does the service composition, service capabilities are 

published (instead of offers). Service capabilities can have the same format as offers except that they are less 
detailed or they cannot be ordered directly. They can vary from simple reachability information (Simply entry 

point, exit point and interconnection) to more detailed capabilities that can include delay for example. 
Regardless of their level of detail, the role of service capabilities is to help the service composition entity to 
select the NSPs from which it can request single-NSP ASQ paths, and use them to form an inter-carrier ASQ 

path. 
Finally, to mitigate the migration risks from human control to full automation, the ETICS consortium has considered the 

deployment of bootstrapping scenarios with the minimal set of functionalities of the ETICS architecture. 
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Biography ..........................................  
 

Prof. Olivier Dugeon receive an Engineering degree from the “Ecole Nationale Superieure des Sciences Appliquees et de 
Technologie” (ENSSAT), Lannion in 1989, the PhD degree from the University of Rennes-I in 1997 and the Habilitation to 
Coordinate Research (Habilitation à Diriger des Recherches) from the “Institut National Polytechnique”, Toulouse in 2008. Since 
1990 he has been with Orange Labs (Formerly CNET and then France Telecom R&D) Lannion France, working in the field of 
network architecture and network engineering for QoS control and architecture. He has actively been contributing to different 
successful collaborative projects: 

• The French RNT ASIA (Accelerated Signalling for Internet over ATM) where he studied the TCP regulation by mean of 
Cell Spacing and ATM Block Transfer (ABT) control. 

• IST projects such as CADENUS and EuQoS where he actively designed the architecture of an efficient and flexible 
Resource Management system for heterogeneous access network 

• More recently in the CELTIC project Feel@Home where he designed a Home to Home service to share multimedia 
contents with high level of QoS and Security.  

He currently works in FP7 project ETICS in the field of QoS control and architecture for Inter-Carrier Services and leads the 
coordination of the ETICS Testbed. Furthermore, he designed the Hierarchical Traffic Engineering as an helper for Path 
Computation that spawns across multi-domain.  
 

Abstract ............................................ 
 

The ETICS project addresses many features of future network architecture: the composition of enhanced network service 
offers, the provisioning of such services, their monitoring and also the economic incentives to deploy them. Hence, ETICS 
partners have implemented various demonstrators among which: 

• Inter-Carrier ETICS-Testbed - Alcatel-Lucent Bell Labs, DT,Marben, Nextworks, Primetel, Orange, Telefonica 
• Control plane cooperation using Hierarchical Traffic Engineering – Orange 
• Application connectivity On Demand using SEFA – DT 
• Business Intelligence for SLA negotiation – Alcatel-Lucent Bell Labs 
• Penalty Sharing – Institut Telecom 
• Path Computation Element and Service Plane - Nextworks, Alcatel-Lucent, Telefonica 
• Network Passive Monitoring - FTW 

 

 

 

 

 

ETICS Demonstration overview 
Prof. Olivier Dugeon 
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Biography ..........................................  
Dr. Falk von Bornstaedt is currently Head of Product Management for IP Transit & Peering in the international carriers’ division, 

International Carrier Sales & Solutions (ICSS).  
 

A part of ICSS since 2001, Falk is now responsible for IP/data product management and the IP peering team.  
 

He joined the Deutsche Telekom Group in 1991 and has held various positions within the company, including Head of the 

Multimedia Division, where he was responsible for the international IP product portfolio from 1996. This involved setting up the 
Global Intranet and IP MPLS VPN product lines.  
 
He also initiated the GRX project, an extranet for mobile operators. Before this, Falk was Assistant to the CEO of Deutsche 

Telekom for International Affairs and worked in the Controlling Unit at Deutsche Telekom headquarters.  
 

Since 2004, Falk von Boernstaedt has been teaching Internet economics at the University of Freiburg.  

 
He holds diplomas in economics from the Universities of Bonn and Paris, with a Ph.D. in economics from the University of 

Cologne. Following his studies, he was appointed Project Leader at the German National Research Center for Computer Science.  
 

 

 

 

 

 

 

 

 

 

 

QoS in the public Internet   
Dr. Falk von Bornstaedt  
Head of IP Transit & Peering  
International Carrier Sales & Solutions  
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Biography ..........................................  
 

Dr. Arthur Berger is a Senior Research Scientist at Akamai Technologies and a Research Affiliate at the MIT Computer Science 
and Artificial Intelligence Laboratory.  Dr. Berger received his PhD in applied mathematics from Harvard University in 1983 and 

then worked at Bell Labs, AT&T Labs, until 1999 when he joined Akamai Technologies.  From 1990 to 1998, Dr. Berger 
represented the U.S. at the International Telecommunications Union and was a key contributor to standards on congestion 

controls and traffic engineering for Broadband Integrated Services Digital Networks.  At Akamai, Dr. Berger has worked on 

request-routing in content delivery networks, application acceleration, IP geo-location, and IPv6 performance and topology.   
Dr. Berger has done research in the areas of design and performance of high-speed data equipment and networks, congestion 
controls, quality of service, overlay routing, and Internet measurements. 
 

 
 

 

 
 

 
 

Abstract ..........................................  
 

I will discuss how the revenue generated from Assured Service Quality (ASQ) services could be shared between participating 
Network Service Providers (NSP's).  I will first consider what could be called "implicit sharing," which is what is done today 
between NSP's via bilateral interconnection agreements, whereby the parties negotiate whether a payment should be made, 

and if so, who should pay whom and what is the pricing scheme; and where the entity priced is the traffic.  Potentially, the 
current practice could be extended to ASQ services, where additional factors about the traffic could be considered, and one 

might apply principles such as Sending Party Pays.  Note that the current interconnection agreements do not include the 
revenue the respective NSP's receive from their own customers, though the payments made between the NSP's can be viewed 

as implicitly reconciling that revenue.  I will then examine the case where the revenue from the ASQ customers is explicitly 

considered: suppose the ASQ customers have paid 500 million Euros in the month of November, how should this be shared 
amongst the participating NSP's?  For this task, I will consider the suitability of the entities studied by ETICS for service 

composition: (1) fully centralized by a broker, (2) per-NSP centralized, and (3) distributed. 

 

 
 

How to Share Generated Revenues 
Arthur Berger, Akamai 
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Challenges. . . . . . . . . . . . . . . 
People using advanced services on Internet expect greater 
assurance in service delivery especially if they paid for 

them. Data transport is a crucial brick when a service has 
strong delivery performance constraints (e.g. a maximum 

latency) and policy restriction (e.g. kept physically the 

connectivity on a specific country). Currently, Internet 
relies solely on the best effort model. While it is well 

suited to most services, it may obstruct the development 
of certain services and innovation. Therefore the need to 

introduce new connectivity services with assured quality in 
complement to the current model arises.     

Internet is an interconnection of ISPs which provide 

access to end-users and service providers. Thus, such 
end-to-end connectivity service needs strengthened 

cooperation among actors. Similarly to Internet, this new 
service must remain open and accessible to any in order 

to remain a prolific ecosystem for content and service 

providers but also for operators. 
In this context, the challenge is to provide a pragmatic 

and sustainable solution enabling the introduction of such 
new connectivity services attractive for/to the targeted 
customers (OverTheTop, ISP, B2B, etc.). Moreover, the 
solution must take into account the heterogeneity of 

operators’ network technologies. 

 
Negotiation of cooperative assured network service  

Innovation. . . . . . . . . . . . . . . 
Our solution relies on the creation of a network service 
plane, distributed between ISPs and interfaced with 

customers (OTT, ISP…).  

 

 

 

 

 

 

This new plane both enhances business relation and allows 

the automated creation of inter-ISP connectivity services. It 
interacts with business and control planes and leverages 

deeply on existing deployed ISP network infrastructures and 
standard protocols. 

Use Case. . . . . . . . . . . . . . . . .  
The presented scenario demonstrates the feasibility of 

automated composition and contract commitment of network 
connectivity services across several ISPs under stringent 

quality constraints and economic interest criteria. These are 

followed by automated provisioning of identified resources.   

On the service plane, a facilitator agent consults the network 

service elements inventory, and selects the one satisfying the 
quality constraints of a client demand at the right price. The 

availability of the service offer is checked and associated to 

an identifier for each concerned ISP. Each ISP’s network 
domain is then configured to meet the local and global 

contract.  Per domain and between domains, Path 
Computation Elements and routers use the identifiers to 

respectively compute and trigger the constrained route along 
the network service providers chain.  

 
Assured streamed game thanks to  an assured connectivity 

 

BENEFITS: The assured connectivity provides the 

foundation for service delivery assurance to transform 
user’s experience. This new network service will 

create a prolific open ecosystem for operators, 
content and service providers and boost service 

innovation of Internet. 

 

 

Contact: Richard Douville, Senior Research Engineer & ETICS 
Technical Manager 
Email: Richard.Douville@alcatel-lucent.com 
Alcatel-Lucent Bell Labs France 

Automated and interconnected connectivity 
service with assured quality 
A service plane approach 
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The Path Computation Element (PCE) jointly with the 

Backward Recursive Path Computation (BRPC) procedure 
could compute the placement of MPLS-TE tunnels across 

multiple domains. This architecture suffers from a lack of 

Traffic Engineering information at an inter-domain level 
that could advantageously enhance the efficiency and 

performance of the path computation allowing a smart 
selection of inter-domain PCEs thus avoiding potential 

failures. The Hierarchical Traffic Engineering proposal 

offers a novel solution for that drawback. 

Challenges. . . . . . . . . . . . . . . 

The Hierarchical Traffic Engineering (H-TE) proposes a 

novel solution to exchange TE information suitable to help 
the PCE when it computes inter-domain paths that spawn 

across multiple Autonomous Systems (ASes). By learning a 

minimum set of TE parameters from foreign and neighbor 
ASes, the PCE is then able to select the optimal AS-path 

with respect to a given set of objective parameters. Once 
the ASes have been selected, the standard Backward 

Recursive Path Computation (BRPC) procedure – 
standardized by the IETF PCE working group – is then able 

to successfully compute a detailed path. 

Innovation. . . . . . . . . . . . . . 

The Hierarchical Traffic Engineering uses an IGP-TE (here, 
OSPF-TE) to exchange TE Link State Advertisements (LSA) 

at an upper hierarchy level. All the H-TE and associated 
PCE functions take place in a new overlay router: the AS 

Virtual Router (ASVR). One (or more for redundancy 

purpose) ASVR is deployed per AS. They communicate 
each other through a dedicated tunnel (e.g. IP GRE or IP 
sec for security) to setup an OSPF adjacency. So, the 
ASVRs form a new overlay network at an upper hierarchy 

level and exchange within this overlay network TE 

information about the abstract view of their respective AS. 
The operations are as follow: 

1-2: the ASVR computes the abstract view of its domain 
from the original AS topology learned with the standard 

OSPF-TE protocol and configuration. 

 

 

3-4: resulting H-TE information are exchanged in the overlay 
network and stored in the H-TE Traffic Engineering Database 

(H-TE TED). 

 
5-8: on receiving multi-domain request, the ASVR triggers a 

Hierarchical path computation on the H-TE TED to determine 
the AS-path prior to run the standard BRPC algorithm 

 

 Figure: H-TE & PCE 

Use Case. . . . . . . . . . . . . . . . .  
The H-TE proposal implements the PULL model of the ETICS 

architecture. It is triggered by the ETICS web portal to get 
service offers to meet a client request and then it could be 

triggered to enforce the inter-carrier service by corresponding 
DiffServ-TE tunnel.  

BENEFITS: 

• Allow to exchange TE information between NSP for 

inter-domain PCE computation 

• Abstraction protect NSP topology 

• Only LSDB are synchronised allowing low 

convergence time and good scalability (over 500 
ASVR) 

• Shortest Path is computed only on demand by the 
PCE 

• The BRPC algorithm is driven by the H-TE path 

computation and provides efficient tunnel placement

 

Contact: Prof. Olivier Dugeon 
Email Olivier.dugeon@orange.com 
Orange Labs 

Hierarchical Traffic Engineering (H-TE) 
A PCE helper for ASQ-IC Computation 
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ETICS takes into consideration the increasing interest in 

L2VPNs with the ability to specify the expected quality of 
service (QoS). 

Challenges. . . . . . . . . . . . . . . 
The challenge is to combine the most attractive price with 

the best quality of service in an inter Network Service 
Providers (NSP) environment, all such NSPs belonging to 

the same alliance. The difficulty is twofold:  

• Select the NSPs domains that can ensure the required 

end-to-end inter-carrier QoS (either by applying the ETICS 

pull model or push model), 

• Set-up the segments of the L2VPN in each domain and 

stitch them together. 

Innovation. . . . . . . . . . . . . . . 
The Path Computation Element (PCE) is the key element in 

both pull and push models. 

It fulfills Service Level Agreement (i.e. QoS, protection 

scheme) and optimises network resource usage in a 
complex (multilayer and multi domain) and large network 
(multiple NSP). 

In the pull model, a hierarchical PCE selects on demand 
the appropriate domains to render the service according to 

the target Service Level Agreement (SLA). In a similar 
way, PCE can be invoked in each domain to figure out the 

resources that need to be actually reserved. 

In the push model, the NSPs declare a priori their offers 
which are then combined to create end-to-end offers. A 

contract identifier represents an instance of such and end-
to-end offer within the scope of a SLA. PCE retrieves then 

the end-to-end ASQ network path thanks to the contract 
identifier associated with the offer. 

In addition, in order not divulgate confidential information 

such as the intra-domain topologies, the Path Key 
Segment (PKS) procedure is used to exchange keys 

instead of intra-domain paths themselves. 

 

 

 

 

 

 

 

 

 

Figure: L2VPN with MS-PW setup 

Use Case. . . . . . . . . . . . . . . . .  
An alternate solution to L2VPN based on BGP is L2VPN based 

on the Label Distribution Protocol (LDP). PEs use LDP 
signaling to establish end-to-end Multi-Segment Pseudowires 

(MS-PWs). These PWs themselves are tunneled across each 

domain in MPLS-TE LSPs that can be setup with MPLS-TE 
signaling and routing protocols (RSVP-TE and OSPF-TE). 

For example, using the pull model supported by the ETICS 
framework, the ASQ path between two customer edges is 

computed in two stages: 

• The H-TE PCE server selects the set of domains and 

ingress/egress border nodes for each domain. 

• Within each domain, the local PCE server computes the 

optimal path between the selected ingress and egress 

nodes. 

BENEFITS:  

• Fast L2VPN service activation 

• QoS guaranteed 

• Scalability 

 

 

H-TE PCE 

PE 

PE 

Inter NSPs network 

Abstract view 

Contact: Xavier Gadefait, Networking Products Manager 
Xavier.gadefait@marben-products.com 
Marben Products 

Define your virtual private network 
L2VPN with assured quality path 
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Carriers usually deploy traffic engineering (TE) coupled 
with MPLS and GMPLS control plane to offer value added 

network connectivity services to their customers.  

The computation of route offers and the association of the 
price information with the standard route descriptions and 

metrics are keys for the integration and coordination of 
different business and operation processes at Business 

Support System / Operations Support System (BSS/OSS). 

Nextworks extended the IETF standard Path Computation 
Element (PCE) framework to the new concept of Service 

PCE, that computes not only network routes, but also 
network connectivity offers with price information in inter-

carrier scenarios. Service and control plane routing 
functions converge in this Service PCE and assured-quality 

network connectivity offers are produced for the ETICS 

Network Service Business Plane (NSBP). 

Challenges.............. 
� How to provide offers for assured-quality connectivity 

services across inter-carrier domains, while 

considering the source/destination endpoints, the 
traversed Inter-carrier interconnection points (PoIs), 

TE, policy data, etc.? 

� How to consistently mix heterogeneous information at 
the service and control plane (TE metrics, prices, 
profiles) when multiple carriers are involved? 

� How to perform route offer computation in inter-
carrier environments while preserving the intra-domain 
confidentiality? 

Innovation ............. 
The Service PCE is a parent PCE integrated with the NSBP 

for the computation of route offers with price information. 
Service PCE acts as a second level parent PCE for standard 

hierarchical PCEs to compute end-to-end multi-domain- 
inter-carrier route offers. 

User-driven algorithms, policies and constraints can be 

defined in Service PCE to couple network path selection 
and price computation for offers. 

PCE communication Protocol (PCEP) can be used as API 
towards the Service PCE and price information conveyed in 

new objects of the protocol messages. 

 

 

 

 

Service PCE: a bridge between Service and Control Plane  

Use Case.............. 

The demonstrator by Nextworks and Telefonica I+D shows 
the role of the Service PCE in computing assured-quality route 

offers for inter-carrier network services.  

The scenario consists of multiple ASes, managed by different 

carriers. Each AS is organized in multiple domains and adopts 

the hierarchical PCE model to compute its internal multi-
domain network routes. 

The service PCE (by Nextworks) combines TE indicators about 
the inter-carrier network topology, the intra-carrier routes 

obtained from the H-PCEs (by Telefonica i+D), together with 

service-layer information about prices and customers. 

The automated built inter-carrier network connectivity offers 

are then passed to the ETICS Service Plane for the 
completion of the push or pull model procedures. 

BENEFITS:  

• Joint handling of service layer information and TE 
metrics while computing assured-quality route offers. 

• Reuse of standard IETF hierarchical PCE model. 

 

 

Service PCE for inter-carrier assured quality route 
offers  

Contacts: Gino Carrozzo (Nextworks), Diego R. Lopez 
(Telefonica I+D)  
Email addresses: g.carrozzo@nextworks.it, diego@tid.es 

Organizations: Nextworks, Telefonica I+D 
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Challenges.............. 
• Develop monitoring architecture meeting the ETICS 

requirements (cost, scalability, etc.) 

• Capture high-rate traffic using off-the-shelf (i.e. 

cheap) hardware 

• Develop algorithms to transfer- and correlate high-

rate traffic info in an Inter-NSP scenario 

• Show feasibility AND limits of the system 

Innovation.............. 
• The developed hierarchical system architecture 

with its M-Proxy layer offers a first defense against 
attackers and may also serve as load balancer. 

Additionally, the three layer architecture (Probe, M-Proxy, 

Collector) guarantee scalability of the overall system as 
those functional elements may be replicated. 

• The Probe architecture allows the use of several 

capturing threads (reading frames directly from a socket 
buffer). This multithreaded architecture allows 

simultaneous treatment (i.e: hashing and copying 
relevant information) of several captured packets. In each 
thread, packets are also grouped together into a packet 

chunk before being passed on to the next step in the data 
processing chain. 

• The developed ETICS Monitoring Information 

Transfer Protocol (EMONIT) is used to retrieve the 
stored packet information in a simple and efficient way. 

The protocol also offers advanced functionalities, such as 

dynamically adding information elements for transfer. 
This allows reducing the amount of bytes transferred. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: ETICS NMON architecture 

Use Case.............. 
A user, client of access NSP-C wants to view a movie hosted 
on a video server located in another access- or content 

provider (NSP-A). But while watching, the video stutters. 

The user, having subscribed a premium data service, calls the 
service center of its NSP complaining about the bad video 

quality. 

As all NSPs have deployed the ETICS passive NMON system 

and have agreed to mutually use their monitoring system, 

they are able to locate the domain, where the problem 
occurs, which works as follows: At the Collector – in the 

picture shown “between” the domains, as it could physically 
be located anywhere – monitoring data requests are directed 

towards the proxies of each domain which are forwarded (or 

redirected) to the respective Probes. Once the monitoring 
data, appropriately filtered, arrives at the Collector, data is 

matched pairwise between consecutive Probes on the path 
and traffic metrics (bandwidth, delay, jitter, loss) is retrieved 

per pair of Probes. 

BENEFITS: 

• Enables deterministic, legally provable 

evidence of SLA fulfilment 

• Passive: non-intrusive wrt user’s traffic 

• Near real-time availability of results

 

ETICS (passive) Network MONitoring 

Contact: Weisgrab, Hannes 
Email Hannes.Weigrab@ftw.at 
FTW (Forschungszentrum Telekommunikation Wien) 
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The introduced Service Enhancement Functional Area 
(SEFA) is an extension of the ETICS architecture which 
provides the base for individual and specific added value 

functions / services on top of ETICS ASQ goods. 

Challenges. . . . . . . . . . . . . . . 

One challenge for network and application service providers 

is to deliver services in customer satisfying quality. Besides 

that, the intention of network service providers (NSPs) is 
also to setup added value services, based on their assets, 

in order to enrich their product portfolios and enlarge their 
margins. However, it is challenging to realize such added 

value services which involve several network and/or 

application service providers. The reason of this challenge 
is that there exist lots of well defined frameworks and 

application programming interfaces (APIs). However, all 
involved parties have to agree on common interfaces and 

implementations in order to establish the specific service 
provider overarching added value service. 

Innovation. . . . . . . . . . . . . . 

The main focus of ETICS lies on a framework for 

establishing an E2E ASQ path. Besides these network 
plane aspects ETICS has also identified additional business 

opportunities by enriching the basic ETICS goods and 
services in the application plane with specific added value 

services. These added value services are realized by use 
case specific Service Enhancement Functions (SEFs), as 
shown in Figure part a). The SEFs belong to the Service 

Enhancement Functional Area (SEFA) which represents an 
abstraction of all added value services. The SEFA interacts 

with other ETICS planes (data, control, network service 

business and management) in order to gather, trigger, 
combine and control added value service specific 

parameters and actions. The SEFA oriented reference 
points / “interfaces” are sketched as parallel dotted lines 

to the ASQ related ETICS interfaces E1 till E7, as shown in 
figure part b). The SEF interfaces itself can also be 

realisations of interfaces in well known frameworks or 

APIs or even new added value specific interfaces. 
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Figure: a) Service Enhancement Functions and SEFA relations;  
b) ETICS actor role model with SEFA interfaces 

Use Case. . . . . . . . . . . . . . . . .  
A possible use case described by the SEFA/SEF methodology 

is the “Graceful Denial of Service” (GDoS). The added value 
service GDoS enables an “engaged” signal for IP-based 

services considering available resources in the user access 
network and the application service requirements which are 

needed to deliver the application service in good quality. For 

that purpose the SEF-GDoS has to request user access 
network capabilities from the access network provider of the 

user and application requirements on network performance 
from the information service provider. The SEF-GDoS gathers 

and combines the required information and generates an 
“engaged” signal if the available network resources do not 

allow providing the application service in user satisfying 
quality. 

BENEFITS: 

• SEFA allows production of specific added value 
services based on ETICS ASQ goods. 

• SEF-GDoS signals the expected quality level of the 
application service to the user in advance. 

 
Contact: Andreas Roos, Olaf Bonneß, Isabelle Korthals 
Email (Andreas.Roos; Olaf.Bonneß; Isabelle.Korthals)@telekom.de 
Deutsche Telekom AG 

Service Enhancement Functional Area 
Enabler for added value services based on ETICS ASQ goods 
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Network monitoring has been typically used for technical 
aspects, though its potential could be exploited up to the 

business plane. Indeed, we explore the benefits of using 
monitoring information to apply a reimbursement 

mechanism when Assured-Quality services (AQS) are sold 

via first-price auctions and failures are detected. 
Intuitively, the presence of failures and reimbursement 

changes the bidder’s offers. At the same time, from the 
seller’s point of view, failures may imply giving money 

back. Thus, both sides of the market buyer’s and seller’s 
must be studied in order to determine the impact that 

failures and reimbursement have on the seller’s revenue.  

Challenges. . . . . . . . . . . . . . . 

On simple scenarios, where there is one type of service on 
sale and bidders are assumed to have the same 

characteristics, the bidding strategy can be analytically 
found. Such strategy can be shown to depend on the 

percentage of reimbursement and the probability of 

failure. This bidding strategy allows computing the seller’s 
expected revenue (ESR), moreover, knowing it is 

paramount for safely setting any reimbursing mechanism, 
since not any percentage of reimbursement would 

increase the ESR. However, characterizing the bidding 

strategy on complex scenarios is a challenging task, since 
no closed forms can be derived. Simulative approaches 

can be implemented, but a great amount of computations 
are needed, which turn computational time into a huge 

issue. Thus, code acceleration to compute bidding 
strategies is crucial in order to assess ESR on complex 

scenarios. 

Innovation. . . . . . . . . . . . . . 

Our framework proposes to use feedback from monitoring 
to take actions on the business plane. We have 

theoretically proven that in the simple scenario a 
reimbursement equal to 100% renders more revenue to 
the seller than no reimbursement, for same level of 

failures. In order to address the complex scenario, a 
simulator that computes the bidding strategies as 

parametric functions of the probability of failure and  

 

 

 

percentage of reimbursement was implemented. This is an 

essential building block for computing the ESR on complex 
scenarios. It was first implemented in a high level 

programming language. An automatic translating tool to a 

native module that has been implemented in our lab was 
used to obtain a high-performance module. 

 

Figure: Framework 

Use Case. . . . . . . . . . . . . . . . .   
The simulator computes the bidding strategies  for every 

bidder for different probabilities of failure and percentage of 
reimbursement through a high-performance code. This 

output is used when assesing the ESR. Indeed, the ESR can 
be computed via the well-known Monte Carlo method by 
performing a high number of independent experiments, 

which at each step need to compute the bidding strategy.  

BENEFITS: 

• Auctions allow to determine the market price of 
new services 

• The simulator provides a high-performance solution 
to compute bidding strategies in complex scenarios 

• Computing seller's expected revenue allows to 
quantify the revenue increse of using feedback from 

monitring on the business plane, and thus evaluate 
additional benefits of a monitoring infrastructure

 

Contact: Isabel  Amigo,  PhD student. Serge Guelton, 

Associated  Researcher 
Email: maria.amigo@telecom-bretagne.eu 
Telecom Bretagne 

Monitoring output as feedback to the business 
plane 
A first-price auctions with reimbursement pricing approach 
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Challenges. . . . . . . . . . . . . . . 
Recent evolutions in Internet usages (teleconference, VoD, 

gaming…) led to a huge increase of data traffic. To meet 
customers’ expectations on Quality of Experience while 

using applications, data transport must guarantee 

maximum delay, maximum loss rate, minimum bandwidth, 
etc. Only network connectivity services with assured 

‘Quality of Service’ (QoS) can provide such guarantees. 
Such QoS connectivity has to be established across several 

networks managed by different operators. Thus, each 
operator involved in the connectivity service has to manage 

its part of QoS constraints defined through Service Level 
Agreements (SLAs), which specify different QoS 
parameters and legal information. 

The challenge for operators is to select the right SLAs for 
their customers to maximize their chances of winning 
contract against competition. The relevant SLA is a 

tradeoff between a cheap and low performance level QoS, 
which would be price-attractive but not matching 

customer QoS requirements, and an expensive and high 
performance level QoS, certainly rejected due to a too 

high price. Furthermore, provisioning too much SLAs 

increases the risk and the impact of QoS violation, thus 
potentially threating the operator’s reputation. The 
provisioning strategy should also be a good tradeoff 
between a high reputation and short-term revenues 

optimization. 

Innovation. . . . . . . . . . . . . . 
We designed a Business Intelligence software Module 
(BIM) based on learning algorithms. This module takes 
smart strategic decisions in the SLA offer 
negotiation. The module anticipates customer 

demands and auto-adapts its choices according to the 
competition context to propose the best relevant offers. 

Its objective is to accelerate the number of won 
contracts and to assess the network operator’s good 
reputation level, thus increasing operators’ revenues. 

 

 

 

 

 

 

Figure: QoS network connectivity service competition 

Use Case. . . . . . . . . . . . . . . . .  
Our simulator allows to define a network topology of 
interconnected carriers and a set of QoS requests to be 

satisfied. Each operator uses a decision-support software to 
select an SLA and make an offer. We then analyze different 

scenarios, how on such market of QoS connectivity offers, 
domains defined by the BIM increase their revenues and keep 

a good reputation level. Simulations confirm that BIM-capable 

domains quickly win most contracts against non BIM-capable 
competitors. Various algorithms are also tested to assess if 

balance can be reached among BIM-capable domains. 

BENEFITS: 

• Increase operators’ chances of winning contract 
against competition and thus increase their revenues 

• Offer relevant QoS performance 

• Increase success of establishement of QoS 
connectivity and meet QoE customers’s expectations 
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Email Mohamed_lamine.lamali@alcatel-lucent.com 
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Alcatel-Lucent Bell Labs France 

Business Intelligence for a QoS-enabled Internet  
Automated SLA Negotiation: Anticipation, Adaptation, Acceleration, 
Assess 




