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Introduction

Different proposals have been put forward for UTRAN architectural evolution.   However, in general, several issues should be considered when looking at UTRAN evolution.

There are several benefits that could be achieved to varying degrees by moving logical functions between physical network elements.  The architecture provided in the 3GPP specifications is a logical architecture that does not limit implementation choices.

Standardisation of new architectures also brings some issues.

The discussion below looks at the benefits and drawbacks of UTRAN evolution.  It does not consider any specific proposal so some of the comments may not be relevant for some proposal.  The benefits and drawbacks are compared to the R’5 architecture.

Benefits of architectural evolution:

-
Flexibility to allocate processing capacity for traffic and for control in different locations for efficiency and cost saving. 

· Flexibility to independently scale the control plane and the user plane by increasing/decreasing the number of nodes required to handle the corresponding traffic volume and service types.

· Nodes could be supplied by different vendors increasing multi-vendor option for operators. 

-
Allows an independent evolution and replacement of nodes in the user plane and the control plane as the corresponding technology evolves.

-
As an implementation option it is possible to have a combined logical elements into a physical one.  

· Depending on the architectural choice, it may be possible to have an m:n relationship between the different hierarchical layers breaking away from the strict tree structure (some of this has happened already with Iu-flex).  This brings benefits of increased  redundancy, better load distribution and utilisation during overload conditions, and improved scalability.

· Possible reduction in delay and processing in UTRAN by bypassing or limited processing in the intermediate network elements (RNC) when this is possible. .

· Exploit IP based RAN architecture with radio specific processing of user traffic in the radio access node, enables service differentiation with appropriate (existing) IETF protocols. 

· Possible reduction in signalling load due to aggregation of functions into a node.

Drawbacks of architectural evolution:

-
Possible increases in signalling load due to the new interfaces.  Implementation options of m:n relationship could also generate additional signalling loads

· Possible increases set up time needed for certain scenarios depending of the number of signalling messages.   Normally, additional external messages can be considered to take longer than proprietary optimised signalling within a node. 

· Additional O&M interfaces are needed to configure and to operate any additional network entities.

· Difficulty in transitioning to the evolved architecture.  For example it may be difficult to deploy the evolved architecture for the capacity expansion but may instead require update of all nodes of coverage area; or it may require hardware upgrade of existing network elements.

· Impact on CN if changes to Iu interface protocols cannot be ruled out.

Additional drawbacks of standardising new architectures:

It is of course possible to achieve some of these benefits with in the current 3GPP architectural and specification constraints.  Changes to standards are required where it is found that current specifications prohibit certain implementations that bring clear benefits.  Another motivation for standardisation is the multivendor option available to operators.  However, standardisation of the architecture (as opposed to proprietary solutions) has issues:

· Increases standardisation and implementation work due to exposed interfaces.  As no clear protocol exist today that can be re-used for the new interfaces as is, much of the work would need to be done by 3GPP. 

· More vendor interoperability testing required for the new interfaces.

· Additional complexity is introduced as new interfaces are exposed.

· Additional architectural options increase complexity.  More architectural options means when new features are introduced we have to handle both architectural cases – in terms of specification and inter-operability testing.

· More recovery and failure indication schemes would be required to be standardised due to more different partial system failure cases (when e.g. an RNC Server node would go down but the user plane processor or vice versa)

Summary

The discussion above tried to point out some benefits and drawbacks of evolving the UTRAN architecture.   It is proposed to capture these in a new section 6.4 in the TR 25.897.

