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1   Introduction
During LTE-A relay discussion in RAN3#68 meeting, the handover type choosing were discussed in [1] and [2].  After the meeting, one open issue was left as following:

· How does the source choose the HO type (S1 vs. X2)?

In this contribution, we analyses the scenario of handover type choosing and the potential solutions about it.
2   Problems descriptions:

Whenever DeNB obtains RN’s neighbour cells information, DeNB may trigger relevant X2 setup procedure with the neighbour eNB(s) associated with the RN.However, if corresponding “NO HO” is checked in DeNB’s NRT, then there will be no handover from DeNB to the neighbour eNB. So if this information is missed by RN, then RN may still initial handover to this neighbour cell, and DeNB will reject it. In order not to induce unnecessary signalling over Un interface, RN shall know whether the neighbour relation between the DeNB and the neighbour eNB associated with the RN can be used by DeNB for Handover.
Conclusion 1: In order to know the RN can initial handover over Un interface, the RN shall know whether the neighbour relation between the DeNB and the neighbour eNB(s) associated with the RN can be used by DeNB for Handover. I.e. DeNB needs to send the “no HO” info between DeNB and neighbour eNBs to RN.
Besides that, if the HO is allowed from DeNB to neighbour eNB, but the “no X2” info shows X2 is unavailable from DeNB to Neighbour eNB, the S1 HO should be triggered by RN when a UE handover from RN to neighbour eNB. 

If a RN does not know the availability of the X2 between DeNB and neighbour eNBs, the RN may trigger X2HO first, and trigger S1HO after the X2HO failure, 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. 

Conclusion 2: In order to choose the handover type (i.e. S1/X2 HO), the RN shall know the availability of the X2 interface between the DeNB and the target eNB. I.e. DeNB needs to send the “no X2” info between DeNB and neighbour eNBs to RN.
On the other hand, in Release 9 even there is an X2 interface between two eNBs, and the HO is allowed, but the two eNBs may still not able to use the X2 interface for handover. E.g. maybe the two eNBs are not in the same MME pool. So that RN shall need to know whether the X2 interface can be used for handover.
There is one potential way for the RN to know this information:

· DeNB sends the information of MME pools which the neighbour eNB belongs to, and whether the RN can initial X2 handover depend on RN’s judgement and decision.
Conclusion 3: In order to choose the handover type (i.e. S1/X2 HO), the RN shall know whether the X2HO could be triggered or not. I.e. DeNB needs to send RN the MME pools information which the neighbour eNB(s) belong to.
2.1   Scenarios descriptions:

In order for getting a whole picture of the application about HO type choosing, two key scenarios will be discussed in this section: 

Whether the DeNB and the eNB associated with the RN have X2 interface or not, depends on DeNB but not RN’s RNT, so DeNB shall know RN’s neighbour cells information but not the “NO X2” information, reusing neighbour cell information in current procedure is enough for DeNB to trigger the relevant X2 interface(s) setup.

Scenario1: RN start up / RN updates its neighbour cells list
Whenever the RN starts up or detects new neighbour cell(s), RN can send its neighbour cell(s) information to DeNB during the X2 interface setup procedure or eNB configuration update procedure.
· If RN’s neighbour cell is not an existing neighbour of the DeNB, the DeNB may try to initial relevant X2 interface setup procedure with relevant neighbour eNB. 
· If RN’s neighbour cell is an existing neighbour cell of DeNB, DeNB can know directly whether the availability of the X2 interface between the DeNB and the neighbour eNB, and whether this X2 interface could be used for handover. And besides it can know whether the neighbour relation between the DeNB and the neighbour eNB(s) can be used by DeNB for handover or not.
Scenario2: DeNB updates its neighbour cells list

Whenever the DeNB detects new neighbour cell(s) or the neighbour eNB detects DeNB, an X2 interface setup procedure may be initialled. After the X2 interface setup procedure finished, DeNB may need to update its NRT with it OAM. However, only when the RN informs this new neighbour cell information to DeNB, the DeNB needs to inform RN this update information. 
No matter which scenario, in the end RN need to know  the relevant  “NO HO”, “NO X2” and relevant MME pools information from DeNB and based on these information to decide whether HO can be triggered and choose the right HO type.
Proposal 1: In order for RN to decide whether HO can be triggered and choose a suitable handover type, DeNB need to send RN the final “no X2” “NO HO” information between DeNB and neighbour eNBs
Proposal 2: In order for RN to choose a suitable handover type, DeNB need to send RN the relevant MME pools information which neighbour eNBs belong to. 
3   Conclusion
In this contribution, we analyses the problems and the scenarios of handover type choosing, and get the bellowing conclusions: 
Conclusion 1: In order to know the RN can initial handover over Un interface, the RN shall know whether the neighbour relation between the DeNB and the neighbour eNB(s) associated with the RN can be used by DeNB for Handover. I.e. DeNB needs to send the “no HO” info between DeNB and neighbour eNBs to RN.

Conclusion 2: In order to choose the handover type (i.e. S1/X2 HO), the RN shall know the availability of the X2 interface between the DeNB and the target eNB. I.e. DeNB needs to send the “no X2” info between DeNB and neighbour eNBs to RN.

Conclusion 3: In order to choose the handover type (i.e. S1/X2 HO), the RN shall know whether the X2HO could be triggered or not. I.e. DeNB needs to send RN the MME pools information which neighbour eNB(s) belong to.

Herein we propose:

Proposal 1: In order for RN to decide whether HO can be triggered and choose a suitable handover type, DeNB need to send RN the final “no X2” “NO HO” information between DeNB and neighbour eNBs
Proposal 2: In order for RN to choose a suitable handover type, DeNB need to send RN the relevant MME pools information which neighbour eNBs belong to. 
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