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Where to find NRENs
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Definition

� non profit organization
� improve and to provide 

– the internet-connectivity,
– high quality services to students and research institutions 

(universities, industrial laboratories, governmental 
institutions, schools, libraries, computing centers, research 
labs (CERN), ..)

– a worldwide exchange between developers

� Not included are scientific information networks like 
Cordis, ScienTi, ARCADE, … and in general all the 
metropolitan area networks (MAN).
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Evolution Trends

� Trend toward Dark fiber
� From star to ring network structures
� More than one access point per MAN
� Intelligent optical backbone and (legacy) IP in parallel
� Reduction of core nodes
� Cross-border fiber connections are added
� Installation of a new hierarchy with an inner core, fully meshed and 

with high performance 
� Often replacement of high performance routers with ones of 

different vendor
� Increase of transmission speed and/or of bandwidth DWDM
� Replacement of leased lines with own transmission infrastructure
� BoD services to be offered

Performance 
Capacity

Resilience 
Availability

Service

Flexibility

Cost
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Investigated Technologies

� Flexible transport layer
– WDM transmission as bottom layer
– Electrical circuit switching for high granular pipes

� Advanced control plane mechanisms:
– ASTN/GMPLS for transport layer
– Convergence opportunities (MPLS/GMPLS)

� Application – network inter-working
– Different options to use flexibility provided by network
– E.g. UNI, API based approaches
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Possibly helpful technologies

� Topology changes or interconnection patterns
flexible low layer transport network (WDM or SDH/OTH with control plane)

� Flexibility
Dark fiber with an intelligent OTN with control plane

� Heterogeneous protocol architectures of different networks
Control plane simplifies E2E connections

� Cost
Automatic protocols reduce manual configuration and improves network 
efficiency 
PtP within the network – DWDM is cheaper than an extra “network”

� Provisioning times
Control plane and scheduled services can reduce these times significantly 

� Resilience & Availability & Capacity
Improved network characteristics and extended service capabilities can 
be achieved by an intelligent and flexible transport layer


