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1. Introduction

The Study Item on UTRAN Evolution was approved in TSG RAN#17. This document provides our view on the motivation for UTRAN evolution and the requirements, which the evolved architecture should meet.

2. Motivation for UTRAN Evolution

The motivations for the evolution of the current UTRAN architecture are the following:

· Flexibility & Scalability- The current architecture is constrained to a tree topology.  The Iub interface between RNC and Node Bs is tightly coupled.  Most of the functions e.g. RRC, PDCP, RLC, MAC, RRM etc., are concentrated in the RNC. This centralized architecture makes the RNC the ingress point of all user plane data traffic and control plane traffic thus making it huge, complicated, expensive and less scalable. 
The current architecture also limits independent scaling of user plane and control plane entities. Scalability and modularity can be improved by distribution of user and control plane functions across different network elements. This will provide network operators the ability to expand specific RAN function entities independently of other entities. The distribution of user plane and control plane functions can also allow pooling of resources to offer load sharing and redundancy.  This can provide a flexible network topology without constraining it to a tree topology.

· Reliability-The UTRAN architecture defined for R99 is based on a centralised architecture with the RNC potentially being the single point of failure. Distributed architecture with pooled resources can allow load sharing and redundancy thus avoiding single point of failure. 
· Cost - with the recent developments in the architectural concepts, it is possible to deploy an architecture that is more cost effective than the UTRAN architecture currently defined for R99. Evolution towards such architecture may lead to significant savings in CAPEX and OPEX for operators. The actual amount of savings will vary from network to network and operator to operator.

3.   Requirements of Evolved UTRAN

This section of the document provides the requirements that the evolved UTRAN architecture should fulfil:

3.1 General Requirements

· Re-use of Existing Specifications and Protocols– Any new interfaces in the evolved UTRAN architecture, should be based on existing UTRAN interface protocols. The architectures shall build on existing 3GPP standards. Re-use of existing protocols shall quicken standard definition. 
· Radio Interfaces – The evolution in the UTRAN should not introduce any changes to the existing Uu Interface and the Iu interface.
· Backward Compatibility- The evolved UTRAN should assure backward compatibility with R99/Rel4/Rel5 UTRAN and CN.

· Performance- The evolved architecture should provide similar (or) better performance e.g. link utilization, QoS, call drop rate, hand over, than that of R99/Rel4/Rel5 UTRAN. The optimised location of critical functions shall be considered in the new architecture in order to maximise UTRAN performance.
· Resource Utilisation - Should be modular and scalable to allow the operators to dynamically pool resources to offer load sharing and redundancy. Should optimise utilisation of network resources.
· Reliability – The evolved architecture should significantly reduce single point of failure.

· Choice of TNL - Should preferably be based on IP technology in the transport network layer. 
· Plug and Play - The evolved UTRAN should support easy installation and configuration of all network entities.

· Scalability- it should provide network operators the ability to expand specific RAN functional entities independently of other entities. For example, expansion of the Control Plane function independently of the User Plane function and vice versa.

3.2  Architectural Requirements

· Distributed Architecture – The evolved UTRAN architecture should be based on separation and distribution of user plane and control plane functions. It shall also support the distribution of cell dependent radio and bearer control functions towards the radio access points. 
· Server Based – The architecture should be based on distributed servers in the control plane.
· Optimised location of MDC (Macro Diversity Combiner)- The MDC functionality should be optimally located in order to minimise the transmission cost at the "last mile".
· Radio Access Technology Independence- The new architecture should support multiple Radio access technologies e.g. FDD, TDD, WLAN etc. This may require termination of the radio frames at Node B.

· Standard interfaces between the elements- The new architecture should have standard, efficient interfaces to enable the operators to deploy different vendors’ equipment.

· Interface between R99-Rel5 UTRAN and evolved UTRAN architecture- The architecture must support Iur interface to coexist with the existing R99 architecture.

4.   Conclusion

It is proposed that RAN3 discuss the contents of this document and if agreement can be reached, include the requirements in the appropriate section of the Evolution of UTRAN Architecture TR.
































































