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1 Introduction
In the last RAN3 meeting, the problems regarding UE handover in the relaying network were discussed and handover type decision was left as an open issue. This document intends to give analyses on the issue of handover type decision.
2 Discussion
In the handover procedure [1], the source eNB makes the handover decision based on the measurement report to hand over UEs toward the target eNB. The handover may be initiated through X2 or S1 interface. The decision on the necessity of handover through X2 or S1 interface is made at the source eNB. Conventionally, the S1 based handover is supported regardless of the availability of X2 interface, and the X2 based handover is prioritized over the S1based handover when X2 interface is available. 

It is seen that both S1 and X2 handover should be supported for the relaying network. That means, the Rel-8/9 handover procedures should be reused for the handover scenarios in Rel-10 relay. We think, however, that the legacy E-UTRAN handover procedures cannot be similarly applied to the handover scenarios in the relaying network.
Figure 1 shows the exemplified scenario of handover in the relaying network. According to the baseline of Rel-10 relay architecture, there are one S1 interface and one X2 interface between DeNB and RN. As discussed in the last RAN3 meeting, the RN does not know the availability of X2 interface between DeNB and other eNBs. That is, when a UE is in progress for handover from the RN to the target eNB, the RN cannot decide the type (X2/S1) of handover [2].
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Figure 1. Scenario of Handover in Relay Network

If we apply the legacy handover procedures, the following problems are foreseen.

· Suppose that the RN first sends the X2 handover request to the DeNB. If X2 interface is not available between DeNB and target eNB, the DeNB fails to forward the request to the target eNB. The DeNB will then ask the RN to issue the S1 handover request by returning the Error Indication message to the RN [3]. This incurs the problem of unnecessary delay.
· After receiving the Error Indication message from the DeNB, the RN sends the S1 handover request to re-initiate S1 handover procedure. One further problem is that once S1 handover is completed successfully to the target eNB, the RN would keep triggering S1 handover procedure to the target eNB even if the X2 interface becomes available later on. That is, the RN cannot dynamically adapt to the DeNB’s X2 interface variation.
To avoid the problems mentioned above, we propose that for the inter DeNB handover scenarios where the RN does not know the availability of X2 interface between its DeNB and target eNB, the handover type decision, i.e. X2 or S1, is made by DeNB not by RN. As the DeNB has the full knowledge of X2 relation between itself and target eNB, it can properly decide the suitable handover type. 
Proposal 1 : For the inter DeNB handover scenarios where RN does not know the availability of X2 interface between its DeNB and target eNB, the handover type decision, i.e. X2 or S1, is made by DeNB not by RN.
As explained above, the RN has to maintain one X2 interface to the DeNB. Thus, the RN sends all handover requests to the DeNB, irrespective of the target cell ID. Note that with this proposal, the RN does not need to indicate the handover type to the DeNB. It just needs to indicate the desire for handover.
3 Summary
In summary, we propose the followings.
Proposal 1 : For the inter DeNB handover scenarios where RN does not know the availability of X2 interface between its DeNB and target eNB, the handover type decision, i.e. X2 or S1, is made by DeNB not by RN.
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