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1. Introduction

The new Study Item, Evolution of UTRAN Architecture, was accepted at TSG-RAN#17. The objective of the SI is to study further the UTRAN architecture evolution, considering a new functional split between the UTRAN nodes. The skeleton of the TR [1] has been provided and discussed in the RAN WG3#32.

The purpose of this contribution is to discuss a high level architecture for UTRAN evolution and to introduce it as one possible solution in the study item TR[1]. This contribution presents the new target architecture and its interworking with the existing R99/Rel4/Rel5 UTRAN and CN architecture.

2. NEW EVOLVED ARCHITECTURE

2.1 General

In the proposed architecture evolution scenario most RNC functions are moved to an intelligent Node B. An intermediate radio network gateway element is introduced in the network to hide the distributed architecture from the conventional core network and RNC nodes. At a later stage, the removal of the radio network gateway element could also be considered. 

The proposed architecture fulfills the requirements presented for evolved architecture in [2]. The new architecture is able to connect to UEs of all previous UMTS Releases (Rel99, Rel4, Rel5). No changes to the Uu interface are introduced. RAN functionalities are distributed differently than in the existing network architecture. 

2.2 Evolved Architecture: Basic scenario

The evolved architecture is presented in Figure 1. In this UTRAN architecture scenario, most of the functions of the RNC are moved to the Node B. In particular, all the radio interface protocols are located closer to the radio interface, i.e. in an intelligent Node B (here called Node B+). The RNG (Radio Network Gateway) is needed for interworking with the conventional RAN, and to act as a mobility anchor point. Mobility anchoring means that when the RNG has been selected for the connection, it will be retained for the duration of the call.
No Iub interface exists in the evolved architecture. Instead, an Iur interface is needed between Node B+es to support both control plane signalling and user plane traffic. This is needed to support macrodiversity combining in a NodeB+ node. The Iu interface is extended to the NodeB+ element, with the RNG in between to handle the interworking with the conventional core network node. The existing specifications and protocols for Iu and Iur interfaces are re-used as a basis for the evolved architecture.

Figure 1 presents the architecture when connecting RNS to PS domain, but the architecture is valid also for CS domain when replacing the SGSN with the MSC (MSS/MGW).
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Figure 1: The proposed architecture for UTRAN evolution.

Legend:

Radio Network Gateway (RNG) = interworking unit, acting as a mobility anchor point.
Many to many RNG-NodeB+ relationship.

Iu and Iur interfaces in the evolved architecture (blue color) have some enchancements compared with existing Iu and Iur interfaces.

2.3 Benefits of the Evolved Architecture

The evolved UTRAN architecture provides several benefits compared with existing architecture. The architecture is optimised for IP transport, since packet scheduling is carried out in NodeB+ and thus NRT and RT traffic can be treated separately as low in the transport network as possible. Macro diversity combining in the NodeB+ decreases the packet scheduling gains to some extent in case drift radio links are used, but still for the majority of calls, the new architecture will bring substantial gains.

The network is also more reliable, as the functionality is now inherently more distributed. RNG resources are pooled thus avoiding single point of failure. The connections are also less reliant on a complex centralized RNC. 

The end-user experiences shorter delay due to processing of radio interface at Node B+. This is primarily due to the reduced round trip time on the RLC layer and the possibility of locating RRM functions close to the radio interface. Here too, the gains are smaller in case of soft handover with drift radio links, but most calls will benefit from the new architecture.

2.4 Interworking with Existing Architecture

The proposed architecture allows interworking and assures backward compatibility with the existing architecture. The RNG handles the Iu and Iur interworking between Node B+ and network elements in a conventional RAN (i.e., non-evolved) and core network. 

Figure 2 presents the Iu interworking of the evolved architecture with the existing architecture. In this scenario the RNG acts as an interworking unit between NodeB+ and legacy SGSN. 
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Figure 2: The proposed architecture for UTRAN evolution in case of Iu interworking with existing architecture.
Figure 3 presents the Iur interworking of the evolved architecture with the existing architecture. In this scenario, the RNG acts as an interworking unit between NodeB+ and legacy RNC.
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Figure 3: The proposed architecture for UTRAN evolution in case of Iur interworking with existing architecture.

2.5 Proposed Architecture: Simplified Scenario

At a later phase in UTRAN evolution, the removal of the intermediate RNG element could be considered. Figure 4 illustrates the proposed architecture without the RNG element. In this scenario,  core network nodes interface directly to Node B+es. 
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Figure 4: The proposed architecture for UTRAN evolution: simplified scenario.

The overall architectural benefits explained in chapter 2.3 apply for this simplified scenario as well. The removal of the RNG element at a later phase in UTRAN evolution is a logical step, as most RNC functionality has already been migrated to the NodeB+. The simplified architectural scenario sets more requirements on the CN nodes, which need to be analysed.

3. Conclusions and Proposal

A high level target architecture for UTRAN evolution has been presented in chapter 2 of this contribution. It is proposed to include chapter 2 of this contribution in chapter X of the TR [1].
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