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Introduction and Background
In last RAN2-RAN3 joint meeting, the alternative 2 architecture was selected as the LTE-A Relay architecture in [1]. In this contribution, we consider the possibility of handover failure in RN and an improvement regarding handover failure in the alternative 2 architecture.

2



Discussion of handover failure in RN
Increasing C-plane delay on Un is well known when RNs are deployed. Especially, when handover failure occurs  in case of handover from another cell to the RN cell, the C-plane delay would be critical regarding handover performance. Fig1 shows an example of handover in an RN deployment scenario. The RN cell is served by eNB2 and is used as a capacity enhancement on the same frequency as the macro layer provided by eNB1 and eNB2. The serving eNB (eNB1) for a UE is attempting to perform handover to the RN cell.
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Fig1: Illustration of RN deployment case
Fig2 shows an example of the handover procedure in an RN deployment case. When eNB1 receives a Measurement Report message from the UE, the eNB1 decides to perform handover to an appropriate cell (RN cell) and sends Handover Request via X2 or S1 and Un interface. If the RN can accept the Handover Request, the RN sends back Handover Request Acknowledge containing the Handover Command message from the RN. If the RN cannot accept the Handover Request, the RN sends back Handover Preparation Failure.When the source eNB1 receives the Handover Preparation Failure from the target RN, eNB1 may select another target cell (for example, eNB2 cell).
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Fig2: An example of handover procedure in case of handover failure in RN cell
The problem is that eNB1 exchanges the handover related messages twice via X2 or S1 interface even though the original target cell and the new target cell are deployed in the same area. This results in wasted time and resource on S1/X2/Un. 

Consequently, the probability of this handover failure scenario should be considered. The average load of the RN cell could be considered to be higher than MeNB cell due to the following reasons:

- RN capacity is smaller than that of MeNB since the radio resources are shared with the MeNB cell and the RN cell would be used for improvement of MeNB cell performance.

- UEs in DeNB cell are required to actively camp on the RN cell for traffic offload. 
As the result of the above reasons, the probability of handover failure in RN due to admission control would be higher than MeNB. Therfore, we propose that RAN3 should consider the C-plane delay of handover in case of RN deployment.
Proposal 1: RAN3 should consider C-plane delay of handover in case of RN deployment.
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Improvement of handover failure delay
 In this section, we propose a method to improve the C-plane delay of handover in case of RN deployment. In the alternative 2 architecture, the DeNB acts as a proxy for UE dedicated X2/S1 messages from MME/other node (eNB or RN). This means that DeNB can monitor the handover process between the RN and the other node (eNB or RN). Therefore, the DeNB can respond to the source eNB with Handover Request Acknowledge containing its own Handover Command message instead of forwarding the Handover Preparation Failure message. Then, the source eNB1 may decide handover to eNB2 and send Handover command message by the eNB2 to the UE. This process could improve the C-plane delay on X2 or S1 interface. The detailed explanation is shown in Fig3. 
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Fig3: Example of optimized handover procedure in case of RN deployment case

As the result of above consideration, we propose;
Proposal 2: The DeNB can send back Handover Request Acknowledge containing its own Handover Command message instead of forwarding Handover Preparation Failure message from target RN to source node.
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Conclusion
As the result of above consideration, we propose: 

Proposal 1: RAN3 should consider C-plane delay of handover in case of RN deployment.
Proposal 2: The DeNB can send back Handover Request Acknowledge containing its own Handover Command message instead of forwarding Handover Preparation Failure message from target RN to source node.
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