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1. Introduction
It is well-known that two kinds of inter-eNB handovers are supported in E-UTRAN, i.e. handover initiated through X2 interface and through S1 interface. Three conditions used by eNB to decide the handover type are listed in [1]. One is highlighted here:
· 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.
This contribution intends to introduce a specific cause value for X2 handover preparation failure, and to present the benefits introduced by the cause value.
2. Discussion
It is known that in E-UTRAN source eNB should attempt to start the inter-eNB HO via X2 interface if an X2 interface exists and the handover is not configured to be done over S1. The conditions for initiating an X2 handover are found in [1]. During X2 handover preparation the source eNB may receive a negative reply from the target eNB.
Two reasons for such a negative response are identified as:

· There is no connection between target eNB and the relevant EPC nodes. This possibly occurs when source eNB and target eNB belong to different pool area separately or because of error configuration reason. 
· The S1 interface between target eNB and the EPC nodes are broken because of node resetting, transport link failure or some unpredictable abnormal reasons. 
Figure 1 depicts the above two scenarios.
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Figure 1 S1 connection between target eNB and EPC nodes not exits or are broken
Problem:
In the scenarios depicted in figure 1, X2 handovers should be avoided from source eNB to target eNB, and S1 interface should be initiated to trigger the EPC nodes relocation. This could be valid temporarily in case of an abnormal condition, but also for a very long time if there is an error in configuration. During this time many handover preparation attempts via X2 interface are introduced because of the reason that X2 handover is preferred which is stated at the beginning of this section.
Solution:

To deal with this problem, source eNB should be notified the S1 interface link state between target eNB and the relevant EPC nodes. 
A simple way is to utilize the cause value IE in the handover preparation failure procedure of X2 interface. A specific cause value, e.g. “S1 interface unavailable” is sent to source eNB together with the handover preparation failure procedure when the first X2 interface handover is initiated. Then, for the following UEs which served by the same EPC node handovers via S1 interface can be initiated directly by the source eNB.
However, that will cause the source eNB to always initiate handover towards S1 interface, even after the S1 interface in target eNB is restored. In this case, source eNB should be notified after the S1 interface in target eNB is restored. The detailed discussion for this issue is found in the paper [2], and is out of this paper’s scope.
Pros and cons comparison:
Pros:  Large numbers of unnecessary handover attempting signallings to X2 interface are avoided.
Cons: A new cause value should be introduced to the handover preparation failure procedure on X2 interface. The S1 interface status of neighbouring eNBs should be maintained in eNBs.
Comparing to the impact due to the new induced cause value, the gain brought is worth to deal with in the specification as a optimization to the system.

3. Proposal
It is proposed to discuss the issue mentioned above, and agree the proposed solution. 
It is also proposed to capture the text proposal for this issue in the relevant CR to 36.423 in R3-080751.  
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