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1. Introduction
In last meeting four relay architecture options have been identified. In these four architectures, the S1/X2 AP is terminated at Relay node and whether the X2 interface should be established between relay node and non-DeNB and between relay nodes is left for further study. This contribution aims to analyze the necessity and possibility on X2 interface establishment for relay nodes.

2. Discussion
2.1 X2 interface for Relay
The following four architecture options with S1/X2 terminated at the relay have been identified at the last meeting:

-
Alt 1: Full-L3 relay, transparent for DeNB

-
Alt 2: Proxy S1/X2

-
Alt 3: RN bearers terminate in DeNB

-
Alt 4: S1 UP terminated in DeNB

In LTE R8 system, X2 interface is designed for mobility support and ICIC purpose. Since the intra-MME handover between different eNBs happens frequently, the handover preparation messages could directly exchanged between the eNBs without EPC evolvement through this specific interface, to reduce the handover delay and signalling load toward EPC.

During recent RAN2#66bis meeting, the following points have been agreed which means the high density relay deployments would also be considered: 

Agreements:

1) 
Will not specifically focus on the low density deployments. We will support more than 1 RN in a DeNB cell, but exact number is not specified.

2) 
Will remove the focus on “low density deployments” from the stage-2.

3) 
Main focus of the study is on fixed RN. However, selected architecture should not preclude later introduction of mobile RN.
Considering the high density relay deployments which happen usually in urban area, there will be frequent handover between relay node and non-DeNB as well as between relay nodes. Therefore, the handover procedure through X2 interface should be supported to avoid unnecessary handover delay over S1. On the other hand, the interference coordination function on X2 interface also needs to be considered for supporting ICIC between RNs as well as RN and non-DeNB. 
Proposal 1: For Alt1, Alt2, Alt3 and Alt4, it is proposed to support the X2 interface between relay node and non-DeNB and between relay nodes.
In LTE R8 system, the dynamic configuration of X2 interface is trigged by neighbor relation update, when eNB add a new cell to the Neighbor Relation List, it will look up a transport layer address to the new eNB and try to setup a new X2 interface towards this eNB.
In Alt2 and Alt4, the DeNB supports the S1/X2 proxy functionality, which mean the DeNB terminate the X2 both towards the RN and the non-DeNB. From the non-DeNB point of view, RN looks like a cell under the DeNB. In case RN adds a new cell to the Neighbor Relation List, it will update the information to the DeNB using the eNB Configuration Update procedure. To support X2 handover between the RN and its new neighbor cell, the DeNB can initiate dynamic configuration of X2 interface towards the RN’s new neighbor cell. When UE needs to be handed over to another eNB without MME change, the RN would initiate X2-based handover if the X2 interface exits between the DeNB and the non-DeNB.
Proposal 2: For Alt2 and Alt4, in case a new cell is added to the RN's Neighbor Relation List, RN will update the information to the DeNB using the eNB Configuration Update procedure, then the DeNB can initiate dynamic configuration of X2 interface procedure towards the RN’s new neighbor cell.

2.2 X2-based Handover Information Flow
Based on the above discussion, the information flow for UE mobility between relay node and non-DeNB is shown in figure 1 for Alt1 and Alt3, figure 2 for Alt2 and Alt4, the details can be found in [2]. The similar procedure would apply in case of UE making a handover to another RN or DeNB.
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               Figure 1:  X2 handover (RN -> target eNB) for Alt1 (3)
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                 Figure 2:  X2 handover (RN -> target eNB) for Alt2 and Alt4
3. Proposal
In this document, we discuss the X2 interface for relay node and proposed:
Proposal 1: For Alt1, Alt2, Alt3 and Alt4, it is proposed to support the X2 interface between relay node and non-DeNB and between relay nodes.

Proposal 2: For Alt2 and Alt4, in case a new cell is added to the RN's Neighbor Relation List RN will update the information to the DeNB using the eNB Configuration Update procedure, then the DeNB can initiate dynamic configuration of X2 interface procedure towards the RN’s new neighbor cell.
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