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1. Introduction

In the meeting of RAN3#48bis the function entity CPS was introduced to control the inter-E-Node B handover procedure according to the Multi-cell information.
In the case of inter-E-Node B handover, the CPS selects the optimal cell by analyzing the load information of the cells in H/O candidate set and the QoS requirements from UE for this connection service. Data path switching and handover committing are collaterally initiated by the CPS.
2. Discussion
The procedures that handover decision on the source network side, preparation of resources on the target network side, pushing the UE to the new radio resources and finally releasing resources on the source network side are controlled by mobility handling function. This function contains mechanisms to transfer context data between evolved nodes, mechanism to reduce loss of data during the HO process and updating node relations on C-plane and U-plane.

In this proposal, LTE_ACTIVE state mobility is controlled by a central node (CPS) which causes the UE to perform radio link quality measurements for the DL within the current cell and within neighbor cells.  The CPS also causes the affected E-Node Bs to perform corresponding measurements for the UL and the CPS overviews the load status of candidate cells for handover.

Typically, the CPS triggers the HO process after it has made a definite decision to serve the user in another cell.
2.1 Inter E-Node Bs handover procedure

The signalling sequence of the intra radio access handover procedure for LTE_ACTIVE is shown in figure 1. It should be noted that the proposed signalling sequence is still high level description however we think that it can be improved in the future.

The whole handover procedure can be categorised in the following procedures.

(1)  Handover decision

The target cell is decided by the CPS based on the received quality of the candidate cells reported by the UE by Measurement Report and other RRM information e.g. the resources availability, processing load etc. in each cell.

(2)  Handover preparation request and Context transfer

The message of HANDOVER_PREPARE_REQUEST with UE context is sent from CPS to target E-Node B.

(3) Resource allocation/reservation
As soon as the message of HANDOVER_PREPARE_REQUEST is received, the target E-Node B allocates and reserves resources for the UE based on the QoS info included in the UE Context.

In order to shorten the interruption of packet transfer to the UE, the necessary resources should be allocated and reserved in the target E-Node B before the UE makes handover so that the target E-Node B can send downlink user packet immediately as soon as the UE moves to the target cell.

(4)  H/O preparation confirm

The target E-Node B responses H/O_PREPARE_CONFIRM to the CPS.
(5)  Handover commits

If H/O_PREPARE_CONFIRM message is received from the target E-Node B, the CPS sends HANDOVER_COMMIT to UE to start the handover procedure.
(6)  Data path switch request
While HANDOVER_COMMIT is sending, the CPS indicates the PATH_SWITCH _REQUEST to the Access GW. The Access GW executes the path switching by changing the destination address from source E-Node B to the target E-Node B and the data will be buffered in the target E-Node B.

The procedure of both UE synchronizing and the path switching are collateral in order to reduce the H/O break time.

(7)  Possible packet forwarding
In order to avoid packet loss in EUTRAN and degradation of throughput at the application layer, e.g. TCP, when HANDOVER_COMMIT command arrives, source E-Node B forwards necessary user packets to the target E-Node B.

The necessary user packet is defined as follows:
    (a) The packet sent by the source E-Node B but the source E-Node B didn’t get the ACK;

    (b) The packet in the buffer of the source E-Node B.
(8)  L1 handover

As soon as HANDOVER_COMMIT is received，UE synchronizes with the target cell.
(9)  Handover confirm

After the synchronization with the target cell, the UE indicates to the target E-Node B that the handover to the target cell is complete.

(10)  UP release
After HANDOVER_CONFIRM received, the CPS indicates source E-Node B to start the procedure of releasing the old UP. 

Then the complete handover steps are finished.
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Figure1: Inter-E-Node B handover procedure with CPS
During the handover procedure, the service performance is affected by the handover break time. Since both data path switching and handover are controlled by the CPS, the parallel procedure can be adopted to reduce the H/O break time. 

The policy that resource for UE is reserved in the target-E-Node B can be an effective method for the reduction of handover break time.

For the reason that the load information under cells is concentrated in CPS, the CPS can effectively decide the optimal cell for UE in period of inter-NB handover. The complexity of negotiating the resource information between source-E-Node B and the target-E-Node B can be avoided and the handover break time will be reduced.

The CPS controls the resource information of multi-cells so the resource-hit can be avoided reasonably. In the hot area, the architecture with CPS can easily achieve the goal of resource balance and high handvoer success ratio.
3. Conclusions
Based on the discussion above, the reliability and efficiency of inter-E-Node B handover is assured and handover break time is reduced by means of the CPS. The inter-E-Node B handover procedure is proposed to be included in RAN3 TR.
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Annex (Context in R3-051068)
The discussion on the radio resource management aspect is based on the proposed reference architecture sketched in figure 2 
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The E-Node B is responsible for the radio resource management of the cells controlled by itself, such as admission control, radio resource allocation, packet scheduling, etc. E-Node B will also take the responsibility to perform the data forwarding between the serving E-Node B and the target E-Node B during inter- E-Node B handover.

The CPS (Control Plane Server) is a functional entity existing in control plane only. The CPS is valuable during the harmonization between E-Node Bs. The CPS is aware of the status of radio resource occupation in the candidate E-Node Bs and takes the decisions to hand over the connection to a reliable E-Node B. Being aware of the occupation of radio resource, the CPS can to some extent bring the benefits to load balancing between E-Node Bs as well.

The CPS can either be an individual logical node or a functional entity resided in E-Node B. It is implementation specific and needs further study. However, interfaces related to the CPS should be open interfaces to provide the flexibility of implementation.

We propose to place the cell specific radio resource management functions in E-Node B, and multi-cell related radio resource management functions in the CPS. The interface between the CPS and E-Node B is an open interface.

Inn: If lossless HO is needed, Inn interface will exist for the data forwarding between E-Node Bs
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