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1. Introduction

A proposal for the target architecture for the Evolution of UTRAN Architecture SI, was presented in tdoc R3-030020 [1] in the RAN3 release 6 ad hoc in January 2003. The presented architecture proposal raised some questions among the meeting delegates.

The purpose of this contribution is to address some of the raised issues by giving further details of the presented architecture. This contribution describes the functional split between the RAN network elements in the presented architecture. The contribution also shows main reasons why the evolved architecture is not just an implementation of the existing Rel99 based architecture.

2. functional split

2.1 General

This section describes the functional split between RNG and NodeB+. The main functions of both elements have been listed, separately for control plane and user plane. The basic scenario of the evolved architecture is presented in Figure 1.
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Figure 1: architecture for UTRAN evolution.

Main highlights and legend:


· The functions of a monolithic RNC have been distributed down to NodeBs (NodeB+). There is therefore no more Iub interface in this evolved architecture.  

· There is a Radio Network Gateway (RNG) as interworking unit to RANs and CNs of the earlier releases. The RNG hides the bigger number of NodeB+s to conventional CN over Iu and conventional RNC over Iur. Furthermore the RNG acts as a mobility anchor, hiding the SRNS relocations between NodeB+s to the CN.

· There is an Iur interface between NodeB+s and Iu interface between NodeB+s and RNGs.

· There is a many-to-many relationship between NodeB+s and RNGs.

· There is also an Iur interface between NodeB+ and RNG for the interworking with RAN from earlier releases in case of drift situation.

· Iu and Iur interfaces in the evolved architecture (blue color) have some enhancements compared with existing interfaces.
2.2 RNG functions

2.2.1 General

The RNG is used for interworking with the conventional RAN, and to act as a mobility anchor point. This includes functions both in control plane and user plane.
2.2.2 Control plane functions

Part of RNG functions is to act as a signalling gateway between the evolved RAN and the CN, and the evolved RAN and R99/4/5 UTRAN. It has the following main functions:

· Iu signalling gateway, i.e. anchor point for the RANAP connection

· RANAP connection termination, including:

· Setup and release of the signalling connections

· Discrimination of connectionless messages

· Processing of RANAP connectionless messages

· Relay of idle and connected mode paging message to the relevant NodeB+(s)

· The RNG takes the CN role in inter NodeB+ relocations

· User plane control

· Iur signalling gateway between NodeB+ and Rel99/4/5 RNC

2.2.3 User plane functions

The RNG is the user plane access point from the CN or conventional RAN to the evolved RAN. It has the following user plane functions:

· User plane traffic switching during relocation

· Relaying GTP packets between NodeB+ and SGSN

· Iur interworking for user plane

2.3 NodeB+ functions

2.3.1 General

NodeB+ element terminates all the RAN radio protocols (L1, L2 and L3). NodeB+ functions are studied separately for control plane and user plane.

2.3.2 Control plane functions

This category includes all the functions related to the control of the connected mode terminals within the evolved RAN. Main functions are:

· Control of the UE

· RANAP connection termination

· Processing of RANAP connection oriented protocol messages

· Control / termination of the RRC connection

· Control of the initialisation of the relevant user plane connections

The UE context is removed from the (serving) NodeB+ when the RRC connection is terminated, or when the functionality is relocated to another NodeB+ (serving NodeB+ relocation). Control plane functions include also all the functions for the control and configuration of the resources of the cells of the NodeB+, and the allocation of the dedicated resources upon request from the control plane part of the serving NodeB+.

2.3.3 User plane functions

User plane functions include the following:

· Protocol functions of PDCP*, RLC and MAC

· Macro Diversity Combining

* It is FFS whether NodeB+ is the most feasible location for PDCP.

3. Difference between the evolved and the existing architecture

In the RAN WG3 release 6 ad hoc in January 2003, it was mentioned that the presented architecture in [1] could be implemented with release 99 standards. The objective shall indeed be that evolved RAN architecture reuses the standard Iu/Iur interfaces to the largest possible extent. However, the procedures specified for the Release 99/4/5 interfaces are optimal for an implementation, where large centralised controllers are used to control a large number of cells. The optimisation of some procedures may be necessary to optimally support a distributed implementation where large part of the RNC functionality is distributed to small controllers (i.e. NodeB+). 

The SRNS relocation procedure is an example of a procedure, which should be optimised for supporting a distributed architecture. From Release 99 onwards the current SRNS relocation procedure can only support the case where all radio links are in a single DRNS and that the DRNC/Drift NobeB+ is the target RNC/NodeB+. The establishment of Iur connections from the new SRNC/Serving NodeB+ to the previously existing DRNCs/Drift NodeB+s or to the previous SRNC/Serving NodeB+ is not supported by the current relocation procedures. These enhancements have already been studied in Rel5 SI “Relocation Enhancements”.

In the evolved RAN, as SRNS relocation frequency increases significantly due to the small number of cells handled by a NodeB+, the enhanced SRNS relocation is needed. This enhancement allows the serving NodeB+ to initiate the SRNS relocation in the previously described cases and in some other situations as well. To support the enhanced relocation, some of the RNSAP procedures need to be revised for keeping or establishing the radio links over Iur from the target NodeB+ to the existing or new drift NodeB+ elements.

Another example of a necessary modification is that of the RNC identifier [0..4095] used in Iu signalling. It needs to be extended with an optional identifier extension, to allow the extension of the address space. This is required to accommodate the increased number of NodeB+ elements with RNC functionality.

4. Summary

Section 2 of this contribution presents the functional split between RNG and Node B+ elements for the evolved architecture shown in Fig 1. Even though most radio related functions have been moved to NodeB+ there are still some particular functions left in the RNG. As a conclusion the RNG cannot be implemented just as a router in the transport domain.

Section 3 has described the main difference between the evolved RAN and the existing RAN architecture. It has been shown that the enhancements in relocation and in RNC identifier are needed to support the requirements of this evolved architecture. Thus this evolved architecture cannot be realised simply as an implementation of the existing architecture.
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