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1 Introduction
At the last SA2 meeting a number of contributions were submitted related to the potential key issue on Control and User Plane split for SAE / LTE. This contribution is focusing on the requirements and other aspects that need to be considered for such a split.
2 Aspects to consider
A potential standardisation of a separation of Evolved Packet Core into Control and User Plane entities can be discussed from several different aspects, some of which are discussed below.
2.1 Which functions to split

In order to analyse the pros and cons with a standardized Control and User Plane split it is required to go into a higher level of detail regarding which functionality should be separated.

The definition of “Control Plane” and “User Plane” is not seen as intuitive, and depends on the level of abstraction chosen. What is User Plane for one layer could to a sub layer consist of both Control and User Plane parts and so on. For example from IMS point of view the whole evolved packet core could be considered as a User Plane function. Further more, within the evolved packet core there are several different Control and User Plane splits that can be considered. It is possible to introduce a standardized Control and User plane split strictly along the line of the terminal protocol stack (e.g. signalling and user plane protocols), but this would not cover functions that does not terminate any terminal signalling (e.g. charging, policy control). An alternative split which is already supported in today’s network is to consider the nodes that terminate the protocol stack towards the terminal or process the terminal data (i.e. the Node B, MME / UPE and Inter-AS Anchor) as User Plane nodes , while the control plane nodes that do not terminate any signalling towards the terminal (e.g. HSS, PCRF) as control plane.

Other things to consider is that in some cases the Control Plane functions are using the User Plane as transport (e.g. AS signalling, IMS), while in other cases the Control Plane and User Plane is sent on completely separate bearers and are only multiplexed on the transport network layer (e.g. RANAP and GTP-U). Depending on the scenario the motivation for splitting Control and User plane functionality apart over a standardized interface might differ significantly.

In addition the complexity of separating the Control and User Plane functions of the evolved packet core might be different for different functions depending the level of interaction between the Control and User Plane parts. In the worst case splitting a function could lead to performance penalties (e.g. increased delay, extra processing) and unnecessary complexity.

Given the fact that the number of nodes and the grouping of functions has not yet been agreed within SAE it might be required to wait with the more detailed level of discussion on a standardized Control and User plane split, at least until the overall functional split and grouping is agreed. For example it does not make sense to have a standardized split of the MME and the UPE if it is later determined that the MME / UPE will always be co-located with the Inter-AS Anchor.
Conclusion:

· When considering a standardized UP / CP, it is important to define more in detail what functionality is proposed to be split over a standardized interface and what are the benefits with splitting this functionality.
· In order to improve the work progress it is probably necessary to first agree on the overall functional grouping before going into more detailed discussions and solutions for a standardized UP / CP separation.

2.2 Analysis of alternative solutions

When discussing a standardized Control and User Plane split potentially leading to the addition of new interfaces and nodes it is important to analyse if the same functionality cannot be met with existing functional  allocation.
Traditionally the motivation for Control and User Plane split has been the possibility to introduce load sharing and redundancy mechanism on the user plane, and to allow flexible distributed deployment of user plane resources without the need to considered control plane limitations (e.g. coverage areas). For all potential benefits with a standardized Control and User Plane split it could be important to investigate if the same functionality cannot be provided using alternative solutions. 
For example in SAE it has already been agreed to introduce multi-to-multi mechanism over the S1 interface in order to provide redundancy and load sharing mechanism, this in combination with other Control Plane flexibilities (e.g. overlapping tracking areas) can probably solve most of the things that a Control and User Plane split would provide, without the extra complexity of new nodes and interfaces. Having a multi-to-multi solution also improves the system scalability.
Conclusion:

· When considering a standardized UP / CP split, it is important to investigate if alternative non-split solutions can solve the same problem. 
2.3 Pros and cons

As with any architecture discussion it is important to analyse the pros and cons with the different solutions. Having a standardized interface between two different but related functions could in many cases been seen as an artificial separation, which could be in conflict with achieving good performance or having simple solutions. As discussed before it is therefore also important to consider any performance penalties that might occur due to the introduction of the split.   
Conclusion:
· When considering a standardized UP / CP split, it is important to do a detailed analysis of the potential benefits and drawbacks with the split.

2.4 Standardisation effort
Separation of nodes into Control and User Plane nodes will imply additional standardisation of new protocols and interfaces between the Control and User Plane nodes. Although today’s standard support a number of different splits e.g. between network and transport layer, between IMS control and user plane, this is still a new area to explore. Standardisation may also be needed in additional areas, for example to clarify resilience schemes for a node having only Control or only User Plane functionality.

The general complexity of the network, and standardisation effort, will increase with a larger number of node types and interfaces. Additional interoperability testing is also required if more standardized interfaces need to be supported.

Given the effort needed it might for some functions be enough to just introduce a logical split in the standard (e.g. using service access points or primitives) making it possible to do optimizations in the products and networks based on separating signalling and user data.

Conclusion:

· When considering a standardized UP / CP split, it is important to consider the standardisation impacts of the different proposals.
3 Conclusion
This contribution has discussed different aspects regarding a potential introduction of a standardized Control and User Plane separation for SAE / LTE. 
Due to the uncertainties with the functional grouping and the number of nodes in SAE / LTE it is proposed to postpone the detailed discussing of a standardized Control and User Plane split until there has been agreement on the overall architecture and functional grouping in SAE / LTE (e.g. until after June plenary).

Important aspects than need to be covered in further discussions, include:

· Description of the problems that the proposed control and user plane separation is aiming to solve.

· Detailed description of what functions is proposed to be separated.

· Detailed analysis of why this problem cannot be solved with a non-split architecture. 

· High-level description of the interface and protocols used between the Control and User plane functions. 

· Detailed analysis of the pros and cons with the separation.

· Estimation of the overall complexity and standardization effort needed for the separation.
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