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1. Introduction
In this contribution, we put forward the arguments for separation of control plane and user plane functions for LTE/SAE.

2. Arguments for separation of control plane and user plane functions

In this section, we put forward some arguments for separating the control and user plane functions into different network elements for LTE.  We expect the E-Node-B to have both control and user plane functions. However, we recommend that the access gateway be separated into control and user plane entities, called AGW-C (access gateway-control) and AGW-U (access gateway-user), with an open interface between these two network elements.  A one-to-one mapping of AGW-C to AGW-U is not required, i.e., there can be different number of AGW-Us and AGW-Cs catering to a particular network. 
Independent scaling and optimization of AGW-C and AGW-U: Separating these two functionalities into different network elements will allow the operator to scale these two functions independently on an as-needed basis. For the same aggregate volume of data transferred, different applications may generate different amounts of signaling load. For example, bursty on-off traffic, such as PTT, or web downloads may generate more signaling traffic than long FTP sessions. Similarly, fast-moving mobiles will generate more signaling load than slow-moving mobiles. Separation of control plane (CP) and user plane (UP) will also allow for independent optimization of these two network elements. The best technology and vendor that makes equipment of one kind can be chosen by operators. 
Ease of migration: The separation also makes it future-proof, so that these protocols and network elements can be replaced or changed as newer and better technologies become available for either CP or UP functions. For example, one can replace the UP network element with a more efficient tunneling technique if such a technique becomes available at a good price point. The operators can upgrade just the UP network element while leaving the CP network element unchanged. 

Optimized equipment location: The UP and CP network elements can be placed at optimized locations to reduce wireline bandwidth costs and reduce latency. For example, because a lot of the calls tend to be local in nature, we can have the UP network elements closer to the edge of the network so that the user traffic can be switched locally and not transported over long distances in the wireline network. 

Reuse of network elements across different technologies: It is possible to reuse, say, the UP network elements across other technologies. We expect the UP network element to be a tunneling and routing engine, which can be reused for other technologies, including wireline services. 

Cost advantages: Operators can independently choose from vendors that have good prices and efficient implementations of the control plane and user plane boxes, thus reducing the overall capex for the operator. In addition, operators can possibly reuse equipment for the CP and/or UP that already existed (for example, a Mobile IP Home Agent for the AGW-U), it would be less expensive than needing to develop highly custom new equipment.
3. Conclusions

Based on the reasons put forward in this paper, we recommend that the control and user plane functions of the AGW be split into two different network elements, AGW-C and AGW-U, with an open interface between these two network elements. 
