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1. Introduction

In R3-030020 [1] there was a proposal for an evolved UTRAN architecture to be studied under the Study Item “UTRAN Architecture Evolution” [1]. Contributions to this study item have been included in technical report [2]. Based on the overall architectural principles described in section 6.3.4.1 of [2], several guidelines for the evolution can be defined. The first guideline is the split of control and user planes, which has been included in 6.3.4.2. In this contribution, a second guideline is proposed, namely the separation of functions according to their scope: cell, multi-cell or user related functions.

2. Discussion

The following text is proposed for section 6.3.4.3 of [2]:

6.3.4.3
Guideline: ‘Separation of cell, multi-cell and user related functions’

According to the functional split of the UTRAN presented in section 6.3.4.1, it is possible to separate different groups of functions according to their scope: cell, multi-cell or user related functions. This section discusses the possibilities for the placement of each group of functions.

6.3.4.3.1
Cell related functions

The only cell related functional entity in the user plane is Common Channels Processing. This functional entity is responsible for user plane functions having cell scope, which are carried out by the CRNC. This is mostly related to radio processing for common/shared channels, and hence the BMC, RLC and MAC-c/sh layers used for these channels are included in this functional entity. When the Common Channels Processing functional entity is moved towards or into the Node B, the following advantages can be envisaged:

· Since scheduling for common/shared channels is placed in the MAC-c/sh sublayer, moving it towards/into the Node B will imply faster reaction times (especially if the Cell Control functional entity is also moved towards the Node B, as explained below).
· For common/shared channels (except HS-DSCH, since the MAC-hs sublayer is already located in the Node B), the Iub interface between the RNC and the Node B is shortened (or even eliminated) in favour of Iur (with less strict timing QoS transport requirements).
In the control plane, the only cell related functional entity is Cell Control. This functional entity is in charge of control plane functions having cell scope, which are carried out by the CRNC in the current architecture. Therefore, this functional entity includes those common parts of the RRC protocol used for the generation and processing of messages sent on the CCCH, PCCH and BCCH logical channels. 

When the Cell Control functional entity is moved towards or into the Node B, the following advantages can be expected:

· Faster reaction times to changing conditions in the air interface imply better performance for common/shared channels (especially when the Common Channels Processing functional entity is also moved towards the Node B).

· Other mechanisms such as congestion control and load control can also benefit from faster reaction to changes in air interface load conditions.

However, moving the Common Channels Processing and the Cell Control functional entity closer to or into the Node B, will probably have an impact on CAPEX, although this impact can be rather small when compared to the impact of HSDPA introduction in Release 5.
6.3.4.3.2
Multi-cell related functions

There are three different functional entities with multi-cell scope, and all three belong to the control plane. The first functional entity is Multi-Cell Radio Resource Management, which is responsible for the co-ordination of between different cells to optimise RRM. In the current architecture, the CRNC performs the co-ordination of the different cells under its control. Since the purpose of this functional entity is to carry out the co-ordination between different cells, it should preferably be kept in a central location in the network.

The second functional entity is Paging, which is responsible for the distribution of paging messages to the appropriate cells. In the current architecture, this function is carried out internally in the CRNC. Since this functional entity is normally linked to a rather large area (corresponding to one or several LA/RAs) it should also be kept in a central position in the network.

Finally, the CBS distribution functional entity is responsible for the distribution of Cell Broadcast Service messages to the appropriate cells. In the current architecture, this function is also carried out internally in the CRNC. As in the previous case (Paging functional entity), the CBS distribution functional entity should also be preferably kept in a central location.

6.3.4.3.3
User related functions

User specific functional entities are not directly related to a particular geographical area, and hence they are quite flexible in their location. Moreover, the usage of server pools for the implementation of these functional entities can also be considered. In general, moving user plane functions towards the Node B results in a better performance, but there are some limitations regarding the execution of relocation procedures and macrodiversity splitting and combining.

In the user plane, the only functional entity with user scope is Dedicated Channels Processing. This functional entity is responsible for dedicated user plane functions, which are carried out by the SRNC in the current architecture. These functions are mainly related to radio processing for dedicated channels, and hence the PDCP, RLC and MAC-d layers, as well as the macrodiversity combining and splitting unit, are included in this functional entity.

As stated before, user specific functions are in principle rather flexible in their location. Therefore, it could be envisaged to move the Dedicated Channels Processing functional entity closer to or into the Node B. In this case, the following advantages are expected:

· Faster reaction times to changes in the air interface also for dedicated channels (since more actual air interface load information could be used for scheduling in MAC-d), what can result in a better performance.

· Better performance for services using RLC acknowledged mode, due to lower RTT for acknowledgements.

· The Iub interface is shortened (or even eliminated) in favour of Iu, for which less strict transport QoS requirements are imposed on the transport network (specially in case of best-effort PS services).

But there are also some limiting factors that must be taken into account:

· In order to avoid tromboning in the last mile, macrodiversity combining/splitting should be kept in a more central location.

· If the PDCP, RLC and MAC-d sublayers are placed too close to the Node B, the frequency of relocations will strongly increase (involving a high number of PDCP context transfers), or a large increase in the amount of Iur traffic will be required.

Based on the above arguments, the operator should be given the flexibility to place user plane functions in the more convenient location according to aspects such as the transmission network topology and the capacity of the different transmission links. Depending on the particular deployment scenario, the operator can decide to keep these functions in a central location (as in the current architecture), to integrate them together with the Node B or to place them in an intermediate position.

All user specific functions in the control plane are carried out by the Mobile Control functional entity. Therefore, this functional entity is responsible for those control functions carried out by the SRNC in the current architecture. Of course, this includes dedicated parts of the RRC protocol, responsible for the generation and processing of messages exchanged through the DCCH.

In principle, the Mobile Control functional entity can be flexibly located since it is not directly responsible for a particular group of cells, and it could be envisaged to use server pools to implement this functional entity. Furthermore, it must be taken into account that this functional entity is in charge of functions such as handover control, macrodiversity control and especially relocation control, which are probably better handled from a central location.

If the Mobile Control and the Dedicated Channels Processing functional entities are separated into different network elements (e.g. after applying the guideline "split of control and user planes"), separate relocation procedures can be introduced for the control and the user plane. In this case, the frequency of control plane relocations can probably be reduced to a minimum.

3. Proposal

It is proposed to include section 2 of this document in the section 6.3.4.2 of [2].
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