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1. introduction

This contribution addresses the topic of how to allow gradual deployment of the evolved system without impacting the cost, complexity, performance of the evolved system. Gradual deployment of the evolved system is often called migration, characterising the issue as a gradual move from 3G via “islands” of evolved system to a full blown evolved system.

2. discussion

In the following some approaches to migration are addressed and evaluated to see their feasibility in the evolved system specification work.

2.1 Step-wise Evolution allowing migration

So far the gradual deployment, a.k.a. migration, has been approached mainly from the viewpoint of step-wise evolution. As an example, there have been proposals to define the evolved RAN and the evolved Core Network separately and in such a way that the evolved and legacy subs-systems could be connected to each other. The following figure illustrates this thinking.
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Figure 1. Step-wise evolution as the means for gradual deployment of the evolved system.

The one obvious consequence of this approach is that the evolved system is mandated to support legacy interface, namely  the Iu. This consequence alone has great implications on how freely can the evolved system be designed to meet its objectives in the areas of cost, complexity and performance. Consequently it may restrict the competitiveness of the target architecture against the IP optimised challenger technologies of the future and of today.

2.2 Re-use of existing network infrastructure

Ideas have also been presented to define the evolved system in such a way that the existing 3G network elements could be re-used in the evolved system. The usability of this approach is very much vendor-specific as the existing products and product platforms may or may not have been optimised, tailor-made, for the needs and characteristics of 3G and as they then may or may not be able to adapt cost efficiently to the new evolved system. 

In this context the desire to re-use the existing network elements easily leads to proposals where the guiding light is the aim to limit the impact on existing protocols and principles, thus making it easier to re-use something existing. As such it is not a bad principle. However, the consequence then is that the proposal may not at all be optimal from the target system’s cost, complexity or performance viewpoint. Rather it can be assumed that by adding the new capabilities into an existing, already complicated design may likely increase the level of complexity and cost of the node, thus resulting in being the opposite of what the result was supposed to be (i.e., significant reduction of complexity)

Re-use of the existing 3G nodes may specifically have an undesired impact on the overall competitiveness of the evolved system in case of stand-alone operation (i.e., no 3G). The stand-alone deployment scenario shall be taken into account in all the specification work as the efficient stand-alone operation of the evolved system is one of the key requirements of the LTE/SAE.  

If there was an operator who desired to have an upgrade to the existing installed 3G nodes to make them compatible with the evolved nodes, this upgrade, if at all possible, would only come from the vendor that supplied the original 3G node. Consequently such an approach would create a tight vendor lock-in situation for the operator. Generally such a lock-in is not desired.

Re-use of other network infrastructure than the network elements is another aspect in the re-use discussion. Re-using installed sites and site solutions as well as transmission should always be considered and should not be prevented by the specifications as such. There may be other practical reasons that may limit the ability of re-use but they are expected to be out of the scope of 3GPP specifications (the need for a significant transmission upgrade, outcome of the evolved network planning, georaphical location of the evolved network, etc.)

Re-use of the existing infrastructure applies also e.g., to the services, authentication, charging, roaming, subscription handling, etc. fundamental aspects that are there in the mobile networks. As an example the IMS should still be used for multimedia services in the evolved system.

2.3 Migration trough scalable system architecture

One straight-forward approach to migration is the one that relies on a scalable system architecture that is able to interwork with the existing system. Scalability of the architecture refers to its ability to adapt cost efficiently to both small and large deployments. Scalability of the system architecture is already one of the existing requirements in [1] as is the interworking as well.

A scalable architecture allows the system to grow along with the demand. The scalability of the system needs to be taken into account in the specification work as it is a crucial factor in allowing cost efficient migration from 3G to the evolved system. This way it is possible to roll-out the evolved system cost efficiently, starting with small capacity, less number of nodes, and adding capacity and/or nodes when the number of subscribers increases or otherwise the demand gets higher.

Interworking plays also a role in the migration as it is likely that in the initial deployments the coverage of the evolved system may be scattered, calling for interworking with existing system to allow seamless coverage. It is one of the requirements for the evolved system and it is equally valid no matter what is the size of the deployment of the system.  

The preferred characteristic of the migration trough scalable architecture is that it does not set any prerequisite to have legacy interfaces in the evolved system, nor is it requiring any re-use of the existing nodes as such. 

3. conclusions

In this paper the ways how to allow gradual deployment of the evolved system has been discussed. It is find important to support migration, i.e., to allow the operator to start with small cost efficient deployments that would then grow along with the increasing demand. Interworking capability of the evolved system is not to be affected by the size of the deployment but it needs to be available from day one if required by the deployment scenario. It is also concluded that the ability to migrate cost efficiently from small to large deployments does not require any legacy interfaces in the evolved system, nor does it require the re-use of the existing network elements. 

It is proposed to include the following text in TR23.882, in its chapter 6, Scenarios and Solutions:

Migration from current system to the evolved system is enabled by the scalable architecture of the evolved system together with the ability of the evolved system to interwork with the existing system. Scalability of the system architecture refers to its ability to support cost efficiently both small (capacity, number of subscribers) and large network deployments while still meeting the other system requirements. 
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