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1 Introduction

In the joint RAN2/3 session of last meeting, the Alt2 has been selected as the baseline of relaying architecture in Rel-10, and in this contribution we propose to discuss two problems about UE handover in the relaying network, the first one is handover request routing problem, the second one is handover type choosing problem.

2 Discussion

There are two types of handover in Rel-8/9, i.e. S1and X2 handover. Conventionally, the S1handover is always supported no matter the X2 interface is available or not, and the X2 handover is prior to the S1handover when the X2 interface is available. 
In [1], it is agreed that DeNB relays the appropriate S1 messages between the RN and the MME (S1-based handover) and X2 messages between the RN and target eNB (X2-based handover); the DeNB is explicitly aware of a UE attached to the RN due to the S1 proxy and X2 proxy functionality.
The above agreement implicitly indicates that RN shall support both S1handover and X2handover in Rel-10, and most of the conventional procedures in Rel-8/9 are also reusable for the RN scenarios, but we further note that the handover request routing problem (Problem I) and the handover type choosing problem (Problem II) still need to be further discussed in the area. 
2.1   Problem I: Handover request routing
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Figure 1 Scenario of problem I
The scenario of problem I is shown in Figure1. The eNB is one of the neighbours to the RN, and it is uncertain that whether the X2 interface between the eNB and the DeNB is available or not. 
As shown in Figure2, when a UE will handover from the eNB to the RN, the neighbour eNB can initiate an S1 handover by sending a Handover Required message to the MME in which the eNB ID of the RN shall be included as Target ID. After receiving the message, the MME needs to obtain the DeNB’s eNB ID and send a Handover Request message to the DeNB in order to make it relay the message to the RN, but how can the MME know which DeNB should be the target DeNB? 
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Figure 2 Demonstration of problem I
A similar problem has been discussed before, in the scenario of HeNB deploying with HeNB GW, and it was agreed that MME shall send the Handover Request message towards the HeNB GW based on the TAI (Tracking Area ID) contained in the Handover Required message [2]. The solution is valid for the HeNB scenario since one TA(Tracking Area) is always served by a unique HeNB GW, but it is not applicable for the relaying scenario since this will introduce a too strict restriction on the TA planning of DeNBs. Other solutions should be considered, and two possible solutions are listed as following:
· The DeNB informs the MME about the eNB ID of the RN when the RN attaches to it, which means, the MME will know the routing relationship between the RN and the DeNB, thus when the MME receives the RN’s eNB ID as the Target ID in the Handover Required message, it can immediately identify the related DeNB and send the Handover Request message to it. How to inform the MME about the relationship is FFS.
· The eNB includes the eNB ID of the DeNB instead of the eNB ID of the RN as the Target ID in the Handover Required message and sends it to the MME, The MME could then send the Handover Request message to the DeNB indicated by the Target ID. How the eNB obtains the eNB ID of the DeNB is FFS.
Obviously both two solutions need further study, but we note it may appropriate to get the below proposal at this stage:
Proposal 1: The MME and/or neighbour eNB should be able to identify the DeNB of the target RN in order to send the handover request to it.
2.2   Problem II: Handover type choosing
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Figure 3 Scenario of problem II
The scenario of problem II is shown in Figure3. When one UE is to handover from the RN to the eNB, the RN is not aware of whether the X2 interface between the DeNB and the eNB exists or not, and will thus not know which type of handover (S1/X2 HO) should be triggered.
· If the RN sends the S1 Handover Required message to the DeNB but the X2 interface is available between the DeNB and the target eNB, then the unnecessary handover delay is introduced; 
· If the RN sends the X2 Handover Request message to the DeNB but the X2 interface is not available between the DeNB and the target eNB, then the DeNB cannot use the non-existing X2 interface to send the request to the target eNB. 
In order to avoid such kind of problem, the RN should know the availability information of the X2 interfaces between the DeNB and other potential target eNBs before it initiates the handover procedure, and the RN can then choose to send an S1 or X2 handover message depending on this information. 
Proposal 2: The RN shall know the availability of the X2 interface between the DeNB and the target eNB in order to choose the handover type (i.e. S1/X2 HO).
And two possible solutions described below shall be considered:
· The DeNB sends the RN its X2 availability information, which like current "no X2" info in the NRT (Neighbour Relation Table), and the RN triggers the different type of handover correspondingly.
· All the X2 available neighbour cells of the DeNB are regarded as the “serving cells” of the DeNB, and all the X2 non-available neighbour cells of the DeNB are regarded as the “neighbour cells” of the DeNB. And this information could be informed to the RN by the DeNB during X2 setup procedure.
3 Conclusion
Two problems of UE handover in the relaying network have been analyzed in this contribution, and two proposals are given as the conclusion of the analysis as following:
Proposal 1: The MME and/or neighbour eNB should be able to identify the DeNB of the target RN in order to send the handover request to it.
Proposal 2: The RN shall know the availability of the X2 interface between the DeNB and the target eNB in order to choose the handover type (i.e. S1/X2 HO).
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