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1. Introduction
Currently RAN3 and SA2 groups are tasked to define a functional split between Evolved CN (Core Network) and Evolved RAN (Radio Access Network).

For this a function list has been created at the last joint SA2 RAN3 meeting in Montreal (SRJ-050126). For each function it has been indicated, if there are views indicating that this function should be a CN or a RAN function.

However it has been observed that probably the understanding of what constitutes an evolved RAN or an evolved CN is very different among companies.

Therefore it is considered as very important to have a common baseline on which a functional allocation is based.

This document discusses the issue and proposes a common baseline.

2. Discussion
Definition of RAN and CN from Viewpoint: Separation in Radio Dependent and Radio Independent Functions 

One problem with the functional allocation is that probably the term CN and RAN could be understood differently among companies. In the current architecture the boarder between CN and RAN is defined by the well specified interfaces like the Iu interface. The proposals for evolved architecture imply changes or even replacement of these interfaces, such that a definition of what constitute  CN and RAN cannot refer to well defined interfaces and well know network nodes.

According to our understanding one principle which has been kept in mind when designing UMTS has been that a RAN has the task to provide an interface to the CN which hides specifics of a certain RAT (Radio Access Technology) to the CN. This shall allow that a RAN can be evolved/changed without requiring that the CN has to be evolved/changed and vice versa. The interface which provides this hiding is the well know Iu interface. This interface e.g. hides towards the CN, whether FDD or TDD is applied, whether the transport channel is DCH, FACH or HSDPA, etc.

However when looking how the 2G systems, namely by the A/Gb interface, or Wireless LANs are connected to the CN one sees that in practise the principle that a common Iu interface should be used to connect RANs of different RATs to the same core could not be maintained in all cases. Instead the Gn has become the common interface for the packet switched domain, which hides the specifics of 2G and 3G to the GGSN and the neighbouring SGSNs. Consequently under the view of the above mentioned principle (RAN provides an interface, which hides radio specifics) the SGSNs could be seen as part of the 2G or 3G RAN offering an radio independent interface namely the Gn. Under this view only the GGSNs constitutes the CN. 

In fact most of the current architectural proposals seem to point into the direction to redefine the interfaces and the functional content of RAN and CN nodes such that a more clear and more uniform separation between radio dependent and independent functions is achieved. This then allows to further improves UMTS performance and reduces complexity and the related costs of complexity. 

The differences between the different proposals seem to mirror different opinions on which level hiding of a RAT shall take place (e.g. Iu level, Gn level or Gi level).

Definition of RAN and CN from Viewpoint: Pragmatic Separation in Accordance with TSG Organisation:

When deciding, which non radio specific functions allowing to hide specifics of a RAT should be allocated to a RAN, the current TSG organisation of 3GPP has to be considered as  another aspect, too. The TSG organisation mirrors a certain split of competences. E.g. the TSG RAN main expertise is on radio related issues, the TSG CT competence is more on CN (and terminal) related issues and the TSG SA expertise is more on overall architecture and service aspects.  This implies that possibly not every radio independent function, which hides  some RAT aspect, should be allocated to RAN, but the split should also be guided by the current split, which is given by e.g. the responsibilities and expertise of the different TSGs.

Therefore we suggest for the functional allocation the following


Baseline Principle for Allocation of Functions to RAN and CN:

· RAN shall comprise all functions, which are radio dependent, and all functions necessary to hide the differences implied by different RATs or existing RANs towards the CN.

· The CN shall be in charge of integrating the different RANs operated by an operator and providing well defined interfaces to external public networks. (e.g. like the Gi/Wi interface). Also it has to support the provision of services either directly or by interworking with the IMS, it maintains mobile subscriber profile  and it is in charge of  provision of charging records and the so called AAA functions.

3. Conclusion

This contribution discusses a Baseline Principle for Allocation of Functions to RAN or CN . 

It describes that a basic criteria for the functional split is the idea that an Evolved RAN shall provide an interface to the Evolved CN, which hides specifics of a RAT towards the CN. This implies that a RAN shall contain functions, which are radio specific and which allow to hide differences between RANs of different RATs to the CN. 

A second criteria is that an Evolved CN shall provide radio technology independent functions comparable to the functions provided by the current CN . This does not preclude that some radio dependent CN functions found in the current system can be reallocated to RAN and it also does not preclude that a Evolved CN does not provide functions of the current CN, which are no longer required or useful. This does also not preclude that functions provided by the current CN nodes e.g. SGSN/GGSN might be provided by an new infrastructure which comprises e.g. Inter-AS MM as know from the architecture alternative depicted in figure-B.2 in 23.882v030.

This contribution does not try to propose a specific type or level of interface to define the split between RAN and CN. It is expected that the different opinions on the level of hiding, ranging from ‘many different interfaces between RAN/CN for different RATs’ to ‘one single RAN/CN interface for all existing and evolving RATs’, will become visible in the different detailed proposals for a functional split. 

Proposal: Alcatel asks the group to discuss the principle and suggests to agree on referring to such principles in the argumentation for a certain choice of an allocation of functions.
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