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1. Introduction
Within the 3GPP system evolution / long term evolution effort the definition of the functional split between CN and RAN and the identification of the potential architectures have been work items of high priority. While the architectural work and functional split work have been conducted in parallel, the RAN/CN split work could not benefit fully from the architectural discussions due to the existence of multiple architectural options.  In fact, the concepts of CN and RAN may not be sufficiently abstract from underlying system architecture assumptions to be used with confidence within the context of a functional split exercise until more information about the architectural options is available. If the split is just used to assign tasks to RAN or SA/CT groups, then a criterion for assignment should be discussed. It may be that some functions allocated to CN (understood to be all the other network elements other than the Node B in architecture option B.2) will have to be specified within RAN groups. As such, a discussion on the implications of using the outcomes of the RAN and CN split exercise is appropriate at this point. 

2. Discussion
The evolved system has been agreed to offer PS services only. There is an opportunity to define an evolved 3GPP architecture tailored to the delivery of just such kinds of services at a substantially higher data rate and with substantially lower latency than the current system (both for transmission of data and for session set up time). This will also permit the evolved 3GPP system to compete with alternate technologies.

In UMTS PS domain, the CN performs some functions linked to the support of idle and connected mode mobility management and session management, somewhat overlapping with the RAN functions or transparent to the RAN, which result in inefficiencies, delays etc. This is due to the decision to harmonize Iu-PS and Iu-CS procedures taken in R’99, according to a connection-oriented model. 

Unfortunately, procedures that work well for CS services which are inherently tolerant of some circuit set-up delay, are not well suited to many PS services that tend to assume the network supports connectionless behaviour (i.e. no need to wait for the set up of a connection before data can be sent, after a user has been admitted/authenticated to get packet mode services). This is one of the major shortcomings of the existing system that need to be addressed in defining the new PS services oriented system.

In order to minimize set up delay, a better coordination or a merger of functionality provided by RRC and 24.008 could be pursued. If some of RRC and 24.008 functionality happened to be merged, then the node handling the combined functionality would end up handling some functions that were once separated out in two nodes in the network side (a core node for 24.008 handling and one in the RAN for RRC handling). This new node could arguably be considered part of the RAN or of the CN. There would be arguments to support both stances. This is an example that shows how the concepts of RAN and CN may become blurred if the evolved system was simplified and redundancies were removed. This makes also difficult to take a definite view on whether to assign a function to RAN or SA/CT groups for further work at this point. More discussion and information is necessary.

Also, as a further example, the same node acting as intra-system mobility anchor point may handle functions such as ciphering and header compression in the user plane, to minimize disruption when a handoff happens. These functions are today considered RAN functions.  
If an architecture option foresees two nodes handling the user plane in the RAN, it would be straightforward to assume these functions as part of the RAN. If an architecture option was based on having a single node handling the user plane in the RAN (the NodeB), then the function could be a CN function (the higher node). Same discussion may apply to functions such as MDC (AKA frame selection).

These examples clarify that that until the time when more details about the two architectures are known, we are unlikely to be able to firmly assign some functions to CN or RAN sides of the architecture. 

The joint meetings have been discussing the functional allocation table between RAN and CN.  While there are differing views on the terminology, the functional allocation table has provided a framework for discussion to bring out the company positions and stimulate discussion on the different functional areas. In this regard it has been a valuable effort.

Going forward, given the meeting calendar for the different working groups and the different meeting locations, it seems difficult to organise joint meetings between SA2 and RAN2/3 on this topic in the immediate coming months.  (The RAN2/3 groups being collocated can hold joint meetings.)  However, both the RAN WGs and SA2 have separate meetings where LTE/SAE is on the agenda.  To make these meetings fruitful, it is proposed to allow the RAN and SA2 WGs to continue discussion on the architectural aspects on topics. The work distribution could be based on on their current area of expertise and a proportional work distribution to allow each topic fair meeting time.  One such split could be that the RAN groups focus on intra-access connected mode mobility and user plane issues while SA2 discuss inter-access mobility and roaming issues.  The functional table rows can be used to refine the division of work between the different groups.  

The respective groups should be allowed to propose some working assumptions where required to allow meaningful discussion.   The groups may also propose updates to the table. Communication between groups can continue where necessary using the usual Liaison channel. The results of this work shall be reviewed at future joint meetings.  In any case, the architecture definition is an iterative process.  But the number of such iterations is kept low to make sure the expected completion dates can be met.

3.Conclusion and Proposal

The work on functional allocation table in the joint meetings has been useful to stimulate and as a framework for discussions even though there are different understanding on the CN and RAN terminology.  But it is difficult to coordinate additional joint meetings given the meeting schedules of the different groups in the coming months.   To progress the work, it is proposed to:

1)
Allocate responsibility on specific functions to RAN and SA2 based on area of expertise and proportional distribution of work to allow meeting time to discuss the topics.  One proposal is to allow RAN groups to work on intra-access connected mode mobility and user plane functions and SA2 to work on inter-access mobility and roaming issues.

2)
Allow WGs to make working assumptions where required and communicate them via LS 

3)
Working assumptions to be reviewed and agreed in joint meetings.
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