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 The objective of RUBENS is to define and 
evaluate an enhanced broadband access 
infrastructure that offers personalized 
Quality-of-Experience in a flexible and 
scalable way for a large variety of applica-
tions, delivery models and devices.  

The main problem to solve is: how can 
operators deal with the increased con-
sumption of personalized and long tail 
content (e.g. Internet TV) and the ever 
increasing triple-play bandwidth require-
ments (e.g. transition to HDTV) in an eco-
nomically sound way? 

Main focus 

Broadband access networks stand at a 
key crossroad in their history. Similar to 
the experience of consuming “as you 
wish/when you wish” Internet content, the 
move from analogue TV delivery towards 
IPTV promises to enable personalized 
consumption of media, both in terms of 
the available range of content and con-
sumption timing. A key question that both 

service and network providers have at this 
point is how this widening range of (mostly 
multimedia-driven) services can be com-
bined with a “carrier-grade” network infra-
structure in a flexible, scalable and eco-
nomically viable way. 

The objective of RUBENS is to define and 
validate an access network architecture 
that takes the service requirements and 
evolutions in the access network into ac-
count, and delivers a novel environment to 
boost the service delivery opportunities in 
a cost-effective and dynamic way. 

Approach 

The founding principle for the RUBENS 
network architecture is the change in 
paradigm from the current static access 
infrastructure into a more dynamic organi-
zation of the network, combined with ac-
cess network functionalities embedded 
close to the end-user. This evolution 
arises from the need to limit the amount of 
“per end-user/per service” streams in the 
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RUBENS 

Rethinking the Use of Broadband access for 

Experience-optimized Networks and Services 
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aggregation to deliver future multi-
media content in a scalable way. 
Besides the technical work, a key 
design principle must be the busi-
ness viability of an open environ-
ment for future QoE ecosystems 
and multiple actors (such as con-
tent providers, network providers 
etc) in the ecosystem. 

The specific project goal is to 
transform the organization of the 
access and aggregation network. 
Access networks cannot solely act 
as passive bit-pipes in the future 
media delivery chain, as the in-
creasing personalized consump-
tion of media will cause significant 
bandwidth problems. The target 
RUBENS network increases the 
role of access network equipment 
in the content delivery chain to 
have a more cost-effective and 
scalable solution for multimedia 
delivery over fixed broadband ac-
cess. 

Main results 

The goal of the project has been 
translated into a coherent set of 
techniques that optimize the user 
experience dynamically, by finding 
an optimal co-operation between 
the network and applications. 

The RUBENS architecture (see 
picture) combines adaptability in 
the content delivery with an in-
creased flexibility in the network. 
The approach mixes QoS tech-
niques such as “Measurement-
based Congestion Notification” 
with end-to-end admission control, 
variable bitrate encoding and net-

work-based adaptive streaming 
(using buffering and “deadline/
forecast”-driven selection of what 
to transmit in each hop instead of 
just pushing video streams). This 
mixture allows to have a collabora-
tive/multi-layer organization of the 
scarce network resources to opti-
mize the delivery. Each of these 
layers also has parameters that 
can be tuned to handle network 
congestion (e.g. forecasting longer 
beforehand to allow to better opti-
mize the network load, or lowering 
video quality). 

However, we do not only consider 
video streaming as one service, 
but also as a plurality of applica-
tions. Indeed,  current services 
such as live sport broadcast and 
feature-movie VoD, future forms of 
personalized TV (e.g. profile-
based), and differently marketed 
services (for instance pre-paid 
wholesale VoD) all have different 
requirements for QoE. In case of 
congestion, RUBENS makes an 
intelligent intersection between 
network, subscriber and content-
related policy to mitigate the re-
source shortage. 

The project has evaluated these 
aspects at an architectural 
(evaluating if the co-existence of 
the technology theoretically fits 
with the pre-defined RUBENS use 
cases) and practical level (through 
simulations on the behaviour of 
individual aspects, and a demon-
strator functionally integrating 
proof-of-concepts of the core fea-
tures). 

Impact 

The RUBENS project brings to-
gether 9 key European players out 
of 6 countries in a collaborative 
research project, to pave the way 
for future broadband services. 

Future multimedia content will 
come from various places across 
the global Internet, but all will have 
to pass through the access and 
edge network. The access and 
edge network hence represents a 
unique position to provide generic 
value-added services, which im-
proves the role of the network ac-
cess provider in the value chain. 
With the largest European provid-
ers and the market leader for tri-
ple-play in the same consortium, 
RUBENS is well placed to intro-
duce the resulting new product 
solutions into the market. 


