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1 Introduction
In June 2004, SA1 started a feasibility study on All-IP network (AIPN). This study is documented in TR22.978, which is going for approval at the coming SA plenary. The result of this study is a set of potential requirements including the technical and/or business justification of each one of them. In addition, the conclusion of the TR also proposes that stage 1 technical specification work on AIPN be started in SA1. 
In December 2004, both RAN and SA plenary meetings agreed to start evolution work. RAN groups on Radio Access Network evolution and on new and evolved radio interface technologies. SA groups on overall system architecture evolution. In terms of system architecture, RAN and SA are not mutually exclusive but work on one side clearly affects the other side. These dependencies have existed up to now and will increase when addressing evolution.
A proper evolution study should be open to re-arrange the current architectural functional split to one that suits the better the new technologies and service paradigms that need to be incorporated. It is, however, natural and necessary to have 3GPP Rel-6 architecture as the baseline for evolution, and absolutely mandatory to provide a reasonable inter-working with R99/Rel-5/Rel-6 nodes (specially terminals). This should not condition evolution, but only provide a stable and clear departure point, and ensure that the evolution shift fits within the currently deployed networks.
This contribution analyzes the current activities on 3GPP system evolution and proposes to set a common starting point and methodology that should help ensure coordination and a proper degree of alignment within the different groups working on evolution.
2 Analysis 3GPP Activities on Evolution

2.1 AIPN in SA1

AIPN itself is a concept that makes IP pervasive to the whole network. Not only all services are provided by means of IP but also all network functions are based on IP, as far as it makes sense (i.e. IP-level solutions provide a better overall tradeoff than using solutions at other levels). AIPN targets to significantly reduce network cost while supporting the current set of services and enabling new functionality (thus new and / or better services).

While it is not guaranteed that all the material in the TR will be incorporated to a TS on AIPN stage 1, in NEC's view the current content of the TR has potential impacts on different parts of the current Rel-6 architecture, as shown in figure 1.
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Figure 1. Impacts of the contents in TR22.978 on AIPN.

The AIPN work in SA1 has focused on issues that, currently, are almost all within exclusive scope of CN. In this sense, it probably would not have any impact on the evolution work in RAN, if this evolution work was to maintain exactly the same CN / UTRAN network architecture/functional split. In the more general case, however, it is likely that network evolution does have some impacts on the current architectural/functional split and, therefore, some AIPN requirements may need to be considered by RAN groups.
2.2 Evolution activities in RAN

These activities have two different threads:

· Radio Access evolution (EUTRA): study of enhancements to the current radio technology and new radio technologies.

· Radio Access Network evolution (EUTRAN): study of enhancements of the current RAN architecture and new architectural proposals.

The two threads are, in principle, different, but there is a clear link between them. Architectural enhancements will most certainly help improve network behaviour and efficiency for an evolved and, perhaps, the current WCDMA radio interface technology. Architectural modifications are likely to be required to cope with the introduction of new radio access technologies in an efficient way.
On one hand, EUTRAN is very dependent on EUTRA. On the other hand, EUTRAN by itself can hardly be considered in isolation, without impacting the CN. This was shown to quite some degree in the RAN Evolution studies that RAN3 carried out some time ago. Because of the strong limitations of no impact on RA and no impacts on CN, there was very little room for any architectural evolution that could really make a reasonable improvement to current UTRAN architecture to justify continuing the work. The fact that these two limitations do not exist in this new evolution study opens the door to a more complete work where serious real improvements are possible.
2.3 Evolution activities in SA2
SA has appointed SA2 as the leading group for these activities. Officially, SA2 has the responsibility for overall system architecture. In practice, though, SA2 has really focused on CN architecture and RAN architecture has been done in RAN groups, where the radio expertise is. 

There is an obvious link between AIPN work in SA1 and the evolution work in SA2. In fact, AIPN has been a main reason to start such work, and this work is expected to consider the requirements on AIPN from SA1. The work in SA2 itself, is however, not limited to AIPN but open to non-AIPN related input.

To a very large degree, CN evolution is expected to be independent of RAN evolution. The reason is that a major driver for CN evolution is to provide connectivity and mobility between multiple access technologies, including 3GPP and external access technologies. This does not mean that evolution work in SA2 can be done in isolation from that in RAN. SA2 must consider evolution trends in RAN that impact SA2 work and bear in mind that 3GPP defined accesses are the main business for 3GPP and, therefore, 3GPP overall systems should be perfectly suited for these accesses.  

3 Work alignment
It is necessary to ensure that evolution studies in RAN and SA start and stay aligned for the duration of the work. This means that it is important to agree on a common starting point and establish proper coordination mechanisms between the two groups for this activity.

NEC considers that the following principles are appropriate to start aligned and maintain proper alignment during the evolution studies:

a. 3GPP Rel-6 functionalities are taken as the baseline.

The main purpose of this principle is to ensure that Rel-6 functionality is covered and make sure that there is a logical path between the current architecture and the evolved one. It should be clear, however, that this principle is not intended to condition the evolution studies to the existing architecture or functional split.

b. Consistency check points are agreed between the two groups.
Exchange of requirements that are considered to affect each others work should be done as early as possible. Also, periodic joint meetings among all relevant groups should be held. These meetings should only target to analyzing each others proposals and to address pending issues that require expertise from the other group.
4 Conclusion
With the current focus of each group, it is clear that RAN will only focus on Radio interface and Radio Network evolution, while SA groups will mainly focus on CN evolution. Although this work split has proved to work very well for four 3GPP releases, when dealing with overall network evolution it does have the drawback of conditioning an evolution path that may not be the most suitable from a network and business standpoint. An evolution path in which the basic functionality split between current access and core networks is artificially maintained despite not being especially suitable for new access technologies, new network arrangements or the offering of new or improved services. 

In order to avoid this from happening it is proposed to increase flexibility with respect to previous evolution studies by not restricting them strictly to the actual area of expertise of RAN and SA respectively. Groups should be allowed, and even encouraged, to have a more global view of the system architecture and discuss architecture proposals that address requirements within the scope of the group but that have impacts outside their area of responsibility/expertise as seen from a Rel-6 standpoint. Of course, if this is to happen, coordination is required between the different groups to discuss proposals and align a common view and course of action. This will eventually result on a consistent overall evolved 3GPP system architecture on due time. 
At this point of time it is too early to know how much the different evolution activities overlap and/or the dependencies between them. Therefore, it is too early to discuss anything about how to improve established 3GPP procedures and way of working to better suit overall evolution work. Instead, it is important to make very good use of existing mechanism and identify the common points that have to be worked out in close cooperation and those points that are completely within the area of competence and responsibility of a single group. In order to achieve this, it is proposed to agree on the principles stated in section 3 above as starting point and commitment to progress evolution work in an efficient and orderly manner.
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