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1 Introduction

This document analyzes pros and cons of UP/CP separation and proposes a combined MME/UPE.
2 Discussion
The main reasons for the UP/CP nodes (i.e. UPE and MME) are;
· Scalability: UP nodes and CP nodes can be added separately.

· Flexibility: The coverage of the CP node and that of the UP node can be different.

However, the followings should be also considered
· It requires additional interface and protocols between the UP node and the CP node. This will cause the longer time and more efforts for the standardization. Also it can result in more complex network architecture.

· The delay for handover and call/bearer setup can be longer, due to additional hop and processing time.

· The RAN node (possibly e-NodeB) needs to separate the route of the user traffic and control traffic.

· NAS CP ciphering will be done in the CP node while the UP ciphering can be done in the UP node. So both nodes need to perform ciphering (duplicated function) and there can be additional overhead for key management.

The combined CP/UP node (i.e. the combined UPE/MME) has the following merits.
· Simple architecture and thus less effort and time for the standardization

· Both CP and UP ciphering in one node. Simpler key management.

· Scalability can be achieved in the implementation, e.g. using separate board for UP/CP functions which can be added independently.

· It is questioned whether flexibility of having different coverage of CP and UP nodes are required. In a certain case, the identical coverage of CP and UP nodes can be helpful for mobility management, e.g. by L2/L3 interaction, when the TA and subnet areas are the same.

So we propose a combined CP/UP node.
3 Text proposal
***************************** The first change*******************************

7.x
Key Issue: CP/UP separation

7.x.1
Description of Key Issue
The main reasons for the UP/CP nodes (i.e. UPE and MME) are;

· Scalability: UP nodes and CP nodes can be added separately.

· Flexibility: The coverage of the CP node and that of the UP node can be different.

However, the followings should be also considered

· It requires additional interface and protocols between the UP node and the CP node. This will cause the longer time and more efforts for the standardization. Also it can result in more complex network architecture.

· The delay for handover and call/bearer setup can be longer, due to additional hop and processing time.

· The RAN node (possibly e-NodeB) needs to separate the route of the user traffic and control traffic.

· NAS CP ciphering will be done in the CP node while the UP ciphering can be done in the UP node. So both nodes need to perform ciphering (duplicated function) and there can be additional overhead for key management.

The combined CP/UP node (i.e. the combined UPE/MME) has the following merits.

· Simple architecture and thus less effort and time for the standardization

· Both CP and UP ciphering in one node. Simpler key management.

· Scalability can be achieved in the implementation, e.g. using separate board for UP/CP functions which can be added independently.

· It is questioned whether flexibility of having different coverage of CP and UP nodes are required. In a certain case, the identical coverage of CP and UP nodes can be helpful for mobility management, e.g. by L2/L3 interaction, when the TA and subnet areas are the same.

7.x.2
Solution for key issue 
There is no separation of CP and UP nodes (MME and UPE).
7.x.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.x.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.x.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.
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