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1 Introduction

 This paper will discuss assistant information on inter-eNB handover with IDC situation. Firstly, possible handover scenarios will be introduced. And considering scenarios, required assistant information from SeNB (Source eNB) to TeNB (Target eNB) will be discussed.
2 Handover scenarios
 Handover scenarios with IDC could be classified to 3 cases over frequency deployment considering potential IDC problem [1];

1) SeNB with potential IDC problem and TeNB without potential IDC problem
2) Both SeNB and TeNB with potential IDC problem

3) SeNB without potential IDC problem and TeNB with potential IDC problem
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Figure 1: Handover scenarios with IDC
 Additionally, for each deployment case, there could be 2 scenarios – on-going IDC in frequency with potential IDC problem occurs 1) during HO 2) after HO. Bases on above classification criteria, each HO case will be called as Case(Deployment case number)-(Scenario number) in this paper, e.g. Case1-1 means deployment case 1 and on-going IDC in frequency with potential IDC problem occurs before HO command.
3 Issues on handover with IDC (Non-CA configuration)
Table 1 lists up possible issues on each HO case.
Table 1: Possible issues on each HO case
	
	Deployment case 1
	Deployment case 2
	Deployment case 3

	IDC occur scenario 1
	<Case1-1>

- Ping-pong HO issue

- RLF on SeNB due to IDC
	<Case2-1>

- RLF on SeNB or HO failure on TeNB due to IDC
	<Case3-1>

- HO failure on TeNB due to IDC

	IDC occur scenario 2
	<Case1-2>

- No issue
	<Case2-2>

- RLF on TeNB due to IDC
	<Case3-2>

- Ping-pong HO issue
- RLF on TeNB due to IDC


<Ping-pong handover>

 Ping-pong handover would occur when Case1-1 and Case3-1. With regard to Case1-1, HO is initiated due to on-going IDC on SeNB and then after HO completed, if the IDC on-going situation being resolved, the UE could tend to handover back to SeNB. With regard to the Case3-2, HO is initiated on mobility reason and then after HO completed, if the IDC on-going situation occurs on TeNB, HO back to SeNB would be initiated.
 If there is no change or coordination on the existing measurement, those ping-pong HO would occur. However, if UE internal coordination is applied on the existing measurement and IDC impact is excluded from measurement result, those ping-pong HO due to IDC occurrence could be prevented sufficiently [1]. Detailed measurement method is introduced in several papers [2]-[4].

Observation 1: Ping-pong handover issue could be prevented sufficiently by enhanced measurement method, in which IDC impact would be excluded from measurement result.

<RLF on SeNB due to IDC>
 This would be induced from too late decision of IDC solution. If sufficient fast decision can be achieved, it would be solved. And even though the event happens, if the cause due to IDC can be informed to network, network could decide IDC solution more quickly. Further, the distiction between normal RLF and RLF due to IDC could prevent wrong SON [5]

 REF _Ref320014043 \n \h 
[6].
Observation 2: In X2 signaling related to SON, the discrimination between normal RLF and RLF due to IDC could prevent wrong functional operation.
<HO failure on TeNB due to IDC>

 HO failure would occur in Case2-1 and Case3-1. Mainly, the failure of RAR and UL grant receiption would be reasons for HO failure. For Case3-1, only autonomous denial scheme seems to be available. With regard to Case2-1, enhanced DRX operation in TeNB based on forwarded TDM pattern could help to supply robustic handover procedure for UE with IDC [7]

 REF _Ref320014234 \n \h 
[8].
Observation 3: During HO with IDC problem, it is possible to make mobiltiy robustic with forwarded TDM pattern to TeNB.
<RLF on TeNB due to IDC>

 This problem would have similar reason as ‘HO failure on TeNB due to IDC’ and occur in Case2-2 and Case 3-2. The event could be prevented by TDM pattern forwarding in the same manner with Observation 3. And even though the event occur, malfunctional SON could be also prevented by X2 signaling discriminating RLF due to IDC in the same manner with Observation 2.
Via above observations, considering non-CA configuration in TeNB, we tend to suggest following proposals for assistant information during handover;

Proposal 1: In X2 signaling realted to SON, RLF due to IDC should be discriminated from legacy RLF.

Proposal 2: TDM pattern should be forwarded to TeNB.

4 Issues on handover with IDC (CA configuration)

 Fundamentally, considering CA configuration, TeNB has more than one frequency to configure a Pcell to UE. In those situation, unusable frequency information and measurement result for Scell could help TeNB to decide which frequency is available for FDM ICO [7]-[9]. With regard to measurement result for Scell, IDC interference should be excluded. That is because ping-pong HO would occur on the existing measurement with IDC as mentioned above.
Proposal 3: Unusable frequency information and measurement result should be forwarded to TeNB. Here, measurement result should be generated with excluding IDC interference.
5 Conclusion

Proposal 1: In X2 signaling realted to SON, RLF due to IDC should be discriminated from legacy RLF.

Proposal 2: TDM pattern should be forwarded to TeNB.
Proposal 3: Unusable frequency information and measurement result should be forwarded to TeNB. Here, measurement result should be generated with excluding IDC interference.
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