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1
Introduction

In RAN WG3 #36,  Siemens introduced an architecture for evolved UTRAN [1]. The purpose of this contribution is to propose a function split among entities of evolved UTRAN. The proposed function split is very similar to the one proposed by ALCATEL in RAN#35 [2].

2
Functional Split between RCS and UPS

2.1 General 

The evolution of UTRAN is based on the distribution of user- and control plane in the UTRAN, which requires a split of the RNC functionality into a user plane and a control plane function. 

The control plane is assumed to reside in the radio control servers (RCS) which contains all control and signaling functions such as management of radio resources and mobility inside the RAN. The user plane resides in the user plane servers (UPS), which performs the gateway functions between the user plane protocols of the radio and the wire line interfaces of the RAN. It should be mentioned that in this proposal Node Bs can be connected directly to the UPS using either IP or ATM transport. The architecture thus supports full backward compatibility to a release '99 RAN.

The functions in control and user plane could be divided into three types, based on their scope (UE, Cell and RNS
). Each type of this function will consist of one or several function units (components).  

Every RNS may consist of one RCS and one or more UPS. Every UPS may be connected to one or more Node B. The reliability of RCS is regarded to be implementation specific and therefore an RCS internal matter. However, the standards shall support reliability of the RCS functions by allowing implementations that are based on a server pool.
Regarding 3GPP standardization, the decomposition of RNC functionality to RCS and UPS requires the definition of a new, open interface between them, which is an RNC-internal interface in the R’99 architecture. 

Figure 1 shows the Interfaces and also the function split between entities of evolved architecture.

The functionalities of Node B and Iub are unchanged. The interfaces Iu and Iur are split into control plane related (extension ‘-c’) and user plane related (extension ‘-u’) parts. This is because of real separation of the control and user plane functions on separate control and user plane servers respectively, which requires the RAN internal interfaces to be split into control and user plane interfaces, which is logically done already in the 3GPP UMTS R’99. The control plane related protocols (RANAP, RNSAP) terminate in the entities of RCS. 
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Figure 1. Interfaces of evolved UTRAN.

2.2 Functions of RCS and UPS

Both RCS and UPS do mainly the same tasks as Control Plane and User Plane Functions of RNC respectively. However, due to the physical separation of this two servers, some additional functions for coordination purposes are needed. 

The following control functions are among responsibilities of RCS:

· Radio resource management

· UE Identification/Addressing (UE temporary context handling in CELL_DCH/FACH and CELL/URA_PCH state)

· Mobility management (Paging, URA update, Handover control)

· Call control / Session Management (RAB set up/release, RAB congestion control, RRC Connection Control, …)
· Integrity, security & authentication

· Billing / Accounting support

· U-plane management, (management of user plane data flow).

UPS provides the following user plane functions:

· Transfer of user data in an acknowledged or unacknowledged way with or without error detection / correction, according to the required Quality of Service (QoS).

· Mapping of radio bearers to logical and transport channel resources (and vice versa) according to the mapping decisions of RCS.

· Handling of inband signalling data either between RCS and UE or between RCS and adjacent network nodes (e.g. UPS, Node B, CN nodes)

User plane protocol stacks transport user data through UPS. This includes the radio protocols MAC, RLC, PDCP, physical layer (macro diversity) as well as the user plane protocols towards the Core Network. Radio Interface Control Protocol stacks carry radio signalling information. The User Plane Protocol stacks and the Radio Interface Control Protocol stacks are closely related. The lower level protocols (L1, MAC and RLC) are commonly used for user traffic and radio signalling. The RRC protocol is the only radio interface protocol used by radio signalling.

Figure 2 is based on the Radio Interface Protocol architecture depicted in TS 25.301 [3] and shows the proposed functional split between RCS and UPS in terms of radio interface protocol stacks. All RRC protocol and radio resource control of the radio layer 1 and 2 stacks within RAN originate in the RCS and are communicated to the UPS over the Iui.
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Figure 2. Proposed functional split between RCS and UPS in terms of radio interface protocol stacks.

3 
Proposal

It is proposed to include chapter 2 of this document to chapter 6.3.3 of TR 25.897.
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� By minor modification, the term RNS, as defined in 25.401 can be reused. The proposed modified RNS definition reads as follows:


Radio Network Subsystem:  RNS can be either a full UTRAN or only a part of a UTRAN. An RNS offers the allocation and release of specific radio resources to establish means of connection in between an UE and the UTRAN. A Radio Network Subsystem contains one RNC and is responsible for the resources and transmission/reception in a set of cells. The functions of the RNC may be decomposed into one Radio Control Server and one or more User Plane Servers.
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