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1. Introduction
Inter-eNB handover can be conducted either via X2 interface or S1 interface according to the specification for EUTRAN.
The intention of this paper is to propose an X2AP mechanism for maintenance of neighbour S1 interface information following the principle for self-configuration in [1] to improve handover efficiency.
2. Discussion
2.1 S1 interface HO Scenarios
According to the description in [1], inter-eNB handovers shall be initiated via the S1 interface, if one of the below conditions applies.
-
There is no X2 between source and target eNB.

-
The source eNB has been configured to initiate handover to the particular target eNB via S1 interface in order to enable the change of an EPC node (MME and/or Serving GW).
-
The source eNB has attempted to start the inter-eNB HO via X2 but receives a negative reply from the target eNB with a specific cause value.
2.2 Maintenance of neighbor S1 interface information 
The decision of handover via X2 or S1 interface should rely on the knowledge of S1 interface information for both source eNB itself and candidate target eNB. It is known that in E-UTRAN source eNB starts the inter-eNB HO via X2 interface if X2 interface exists to the target eNBs and configuration is not set to S1-HO for this target eNB.. But there are two scenarios where handover via X2 will fail anyway: 

· There is no connection between target eNB and the serving EPC nodes. This possibly occurs when source eNB and target eNB belong to different pool area separately and/or because of a configuration error. 
· The S1 interface between target eNB and the EPC nodes are broken because of node resetting, transport link failure or some unpredictable abnormal reasons. 

Hence, the efficiency of handover decision can be improved provided that the S1 interface information of potential handover neighbors are correctly stored and maintained in the eNB. The information can help source eNB to trigger S1 handover instead of X2 handover. In particular, if the inter-eNB handovers is initiated via the S1 interface after receipt of negative reply via X2 from the target eNB in case of the two scenarios above, this will increase handover delay.
There is one possibility for eNB to get the S1 interface information of neighbor eNBs via X2-AP signaling. The S1 interface information can include connected MME Id, S1 link status, etc.  When there are changes in the S1 interface information, the eNB can transfer that to the neighbor eNBs via separate X2-AP signaling. For example, when the S1 connection of a particular eNB is abnormal, the status of the exceptional S1 configuration should be delivered to its neighbors. Based on the status information of that S1 interface, the neighbors will not initiate an X2 handover based on the abnormal S1 connection between the target eNB and the MME served for source eNB. When the S1 connection recovers, the S1 interface information can be sent to neighbor eNBs via X2-AP signaling. After receiving the information, the eNBs update the S1 interface information of neighbor eNBs.  
The X2 Setup procedure has been introduced to exchange required information for X2. There are not any reasons for not to use the procedure for the purpose. The X2 Setup message is appropriate way to send the S1 interface information to the neighbor eNBs when X2 initial establish. The proposed X2 update message can be used to update the information when the S1 interface information change. The information could also be included in Handover Preparation Failure message from the target eNB via X2 (For details please see [3]), the receiving eNB update the neighbour eNB’s S1 connection information by this information.
In case X2 setup procedure happens before S1 setup, the X2 Setup message couldn’t include the S1 connection information and status. The S1 connection information can be sent by X2 update message after S1 connection setup completely.

Proposal: The S1 interface information and change for a particular eNB should be transferred to its neighbor via X2-Setup and X2-Update signaling. The S1 interface information includes S1-c connectivity and status.
3. Conclusions
Based on the discussion above, the proposal is as below: 
Proposal: The S1 interface information and change for a particular eNB should be transferred to its neighbor via X2-Setup and X2-Update signaling. The S1 interface information includes S1-c connectivity and status.

Huawei is willing to provide the necessary CRs if the proposal is agreed.
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