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1 Introduction

In the past meeting, there were some discussions of E-RRC functions [1] ~ [4]. But the location of E-RRC is still open. The advantages of locating the E-RRC on the aGW have been specially described in [2] [3]. On the other hand, the schemes that support locating E-RRC in the E-Node B had provided considerable explanations [1] [4]. 

Figure1.The placements of the two E-RRC parts
Regarding these advantages and explanations, this document presents a proposal for the placement and functions of E-RRC. E-RRC should be divided into two parts [5]: lower part and upper part. The lower part is terminated in the E-Node B, and the upper part is located in the aGW. The placements of the two E-RRC parts are illustrated as figure1 
2 Functions of two E-RRC parts
The E-RRC lower part is in charge of the processes related to the radio resource. It will be great benefit to the tight latency requirement in LTE to locate the E-RRC lower part in the E-Node B. On the other hand terminating the E-RRC upper part in aGW is a good choice in view of the mobility management between E-Node Bs and some functions related to aGW. 
In the following part, we discuss the main functions for E-RRC two parts. 
2.1 Functions in the E-RRC upper part
2.1.1 Security functions

The security functions of E-RRC comprise the control of ciphering and integrity protection for signaling and user data between UE and UTRAN. The ciphering of the user plane should be done in aGW [5]. According to the chairman summary of RAN2 #50 meeting the security function for control plane, the NAS message protection should terminated in the node above eNodeB, the RRC message security function is still open. As description above, there are some security functions terminating in aGW. 
2.1.2 Paging 
When a UE which can be traced on cell is paged, there is no large benefit of placing this function in aGW. If the aGW is in charge of the management for UE in LTE_idle mode [5], the eNodeB could not perform the paging function for the UE.                                                                                                                                                                                                                                                                                                                              
2.1.3 Mobility functions
2.1.3.1  Inter-ENode B and inter-RAT mobility management

The functions include Inter-eNodeB handover, inter-RAT handover and context transfer between eNodeBs (FFS).
Mobility functions need to take these problems into account: the location of the target eNodeB and the synchronization of context. If these kinds of mobility are processed in E-Node B, the source eNodeB need to know the information of target eNodeB before the handover and to send context during handover procedure. The synchronization of context between the two eNodeBs is difficult to handle during handover procedure. So these functions should be terminated in aGW.
2.1.3.2 Cell selection and reselection
This function includes the UE cell selection and reselection and control of cell selection and reselection. This function is performed by UE. 

This function is similar to Rel-6 cell (re-)selection which is based on idle mode measurements and cell selection criteria. Considering the fact that the aGW is in charge of the management for UE in LTE_idle mode [5], it is may be suitable for the E-RRC upper part to perform this function.
2.1.4 Establishment, maintenance and release of RRC connection 

These functions are performed by the E-RRC lower part and the E-RRC upper part together. On account of the latency requirement in LTE, the RRC connection has not been directly established by transmitting messages between UE and E-RRC upper part. It firstly sets up a connection between UE and eNodeB by E-RRC lower part, and then completes the whole RRC connection by E-RRC upper part.
The E-RRC lower part is in charge of the connection between the UE and the eNodeB which is a part of the RRC connection. The E-RRC upper part is in charge of the maintenance of the whole RRC connection. Therefore we conclude these functions should belong to the E-RRC upper part.
2.2 Functions in the E-RRC lower part
2.2.1 Broadcast of system information
Since most broadcast functions are on per-cell basis it greatly benefits from being placed at the E-Node B.
2.2.2 Assignment of temporary radio identifiers

In idle mode, the UE would be assigned a temporary radio identifier to identify the UE uniquely in TA by aGW. When the UE transit from idle state to active state, it should be assigned an identity to identify it uniquely in the cell. The latency and some specific usage have been described in [6] [7], which may be fulfilled in E-Node B.

2.2.3 Configuration of radio resources

These functions include assignment, reconfiguration and release of radio resources for RRC connection. To satisfy the tight latency requirement in LTE idle to active transition these functions are fulfilled in the E-Node B.
It is not clear whether the Radio Bearer concept will exist in LTE and whether will be the same as release 6. It is assumed that there is a Radio Bearer concept in LTE, but it means a traffic flow with certain QoS requirements. These functions may include Establishment, maintenance and release p-t-p of Radio Bearers.
3 Conclusions
This paper discusses the LTE control plane architecture with focus on the functions of E-RRC. We proposed to add these functional descriptions in TR25.813.
· the E-RRC is composed of two parts: the E-RRC lower part and the E-RRC upper part,    the lower part locate in ENodeB and the upper part should be terminated in aGW;
E-RRC upper part performs the following functions:

· Security functions including ciphering of the user plane, NAS message protection
· Paging;

· inter-eNode B and inter RAT mobility

· cell selection and reselection and control of cell selection and reselection;

· Establishment, maintenance and release of a RRC connection between the UE and E-UTRAN.
· Context transfer between eNodeBs (FFS).
· Notification for multicast/broadcast services (FFS);
· NAS direct message transfer to/from NAS from/to UE (FFS).
E-RRC lower part performs the functions:
· Security functions for RRC message;
· Broadcast of System Information related to the non-access stratum;
· Broadcast of System Information related to the access stratum; 
· Allocation of temporary identifiers between UE and E-UTRAN
· Assignment, reconfiguration and release of radio resources for RRC connection;
· Establishment, maintenance and release p-t-p of Radio Bearers 
NOTE: It is not yet clear whether the Radio Bearer concept will be the same as in release 6. Here a Radio Bearer simply means a traffic flow with certain QoS requirements;

· UE measurement reporting and control of the reporting;
· intra-eNode B handover;
· control of requested Qos (FFS is spread across multiple layers);
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