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1 Introduction
In RAN3 #69bis meeting, the discussions on the handover type decision were closed with three candidate solutions. In this contribution, we intend to propose a way forward based on the solution 3 (“Do nothing”). 
2 Analysis and Discussion
In [1], it was noted that in a typical network deployment, the MME pools are configured in such a way that a certain pool covers a large area and many nodes. Also, it was noted that this principle would be applied to the relay. Based on this observation, it is likely that in many cases, the MME pool serving DeNB/RN is the same as or a subset of the MME pool serving a neighbouring node. This means that the MME serving a UE will be a part of the MME pool of a target eNB. This point was commented by the operator at the last RAN3 meeting. We agree that, in this case, the MME information does not affect the handover type decision. We also think that, in this case, the X2 handover will happen much more frequently than the S1 handover. 
Based on the above observations, it would be enough to extend the principle of legacy handover procedure toward a relay deployment. This is the solution 3 where the RN tries first with X2 handover irrespective of the availability of X2 interface between its serving DeNB and the target eNB. 
The three solutions discussed at the last meeting are : 
· Solution 1 [2] : RN decides the handover type per UE per neighbouring eNB

· Solution 2 [1] : RN decides the handover type per neighbouring eNB

· Solution 3 : Do nothing

In solution 3, the RN first initiates the X2 handover regardless of whether it knows the availability of X2 interface between its serving DeNB and the target eNB. Then, two cases are possible.

· Case 1: X2 is available between DeNB and the target eNB

· Case 2: X2 is not available between DeNB and target eNB

In case 1, the X2 handover procedure can be continued without interruption. In case 2, however, the X2 handover procedure will fail and the RN will retry with the S1 handover. Also, in case 1, the S1 handover will be retried in case the MME pools are different between DeNB/RN and the target eNB (e.g., rare case). Since the solution 3 does not include the provision of MME related information, it can avoid the protocol change in S1AP, i.e., the addition of GUMMEI in S1 messages toward RN (as in solution 1). Although this solution will introduce the latency while recovering the handover failure, this may not be the general case. Based on these observations, in many cases, the X2 handover will succeed. The case of X2 handover failures can be recovered by the proposal 2 described below. Considering the tradeoffs, we propose the following:

Proposal 1 : Adopt solution 3 as the base mechanisms for HO type decision. 
As in case 2, when the DeNB receives the X2 handover request from RN and detects that it does not have the X2 interface with the target eNB, it is allowed to setup the X2 interface with the target eNB. This will minimize the risk of future handover failures to the target eNB. Also, in this case, the DeNB is allowed to send the eNB Configuration Update to the RN to indicate that X2 interface is newly setup between itself and the target eNB. This is not just for future HO, but also for other purposes, ICIC, PCI selection, etc. 
Proposal 2 : When the DeNB receives the X2 handover request from RN and detects that no X2 interface is available between itself and the target eNB, it is allowed to setup the X2 interface with the target eNB. Also, the DeNB is allowed to send the eNB Configuration Update to the RN for the indication of newly available X2 interface.
3 Conclusion and Proposal
Under typical network deployment, the MME pool serving the DeNB/RN will be the same as or a subset of the MME pool serving a neighbouring node. In this case, it is likely that the X2 based handover will happen much more frequently than the S1 based handover. Based on this observations, we propose the followings
Proposal 1 : Adopt solution 3 as the base mechanisms for HO type decision. 
Proposal 2 : When the DeNB receives the X2 handover request from RN and detects that no X2 interface is available between itself and the target eNB, it is allowed to setup the X2 interface with the target eNB. Also, the DeNB is allowed to send the eNB Configuration Update to the RN for the indication of newly available X2 interface.  
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