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1 Introduction

 Until current stage, the protocol aspect of dual connectivity solution would have been studied on situation that a UE activates/modifies/deactivates dual connectivity mode in a MeNB or a UE on dual connectivity changes the corresponding SeNB in a MeNB coverage [1]. Meanwhile, the situation that a UE on dual connectivity is located on the region, where MeNB would be changed, would not have been treated yet. In this paper, possible inter-MeNB HO operation scenarios on dual connectivity will be introduced. And it will be discussed which inter-MeNB HO operation scenarios on dual connectivity are appropriate for further study.
2 Inter-MeNB HO operation scenario on dual connectivity
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Figure 1: Possible inter-MeNB HO operation scenarios on dual connectivity
 Above figure shows possible inter-MeNB HO operation scenarios on SCE. Each alternative means as followings;
(i) UE with dual connectivity handover to neighbor macro cell coverage without any neighbor small cell coverage:

Because the HO region is in only target macro cell coverage and not folded with any neighbor small cell coverage, UE with dual connectivity could not maintain dual connectivity after HO. Hence, RBs (Radio Bearers) served by the source SeNB and MeNB on dual connectivity would be combined, and then served only by one target MeNB.
(ii) UE with dual connectivity handover to neighbor macro cell coverage with another small cell coverage:

There could be two HO procedures; a parallel one (simultaneous change of MeNB and SeNB), or a serial one (SeNB change after MeNB change is completed). 

Regarding a parallel approach, UE could maintain dual connectivity. When handover happens, UE would take dual eNB change and the mapping algorithm of RBs between source eNBs and target eNBs would be too complex. Further, the only benefit comparing to a serial approach is that only one RRCConnectionReconfiguration step would be saved. However, the conservation seems negligible time gap.

Regarding a serial approach, the HO procedure is the same as operation scenario (i) above in protocol perspective.
Hence, this operation scenario could be covered by operation scenario (i).

(iii) UE with dual connectivity handover to neighbor macro cell coverage with the same small cell coverage:
UE could maintain dual connectivity without change of SeNB. When handover happens, UE would change only MeNB while maintaining SeNB. This scenario seems to have already been treated as one of challenge issues in current version of TR36.842 [2].
 Each inter-MeNB HO operation scenarios could not be served by legacy HO procedure. Hence, two approachs are possible. One is that dual connectivity should be prevented on the region where MeNB change would happen. That is, SeNB should be released before macro HO. Then inter-MeNB HO procedure would be same as legacy HO procedure. The other is that new HO procedure would be studied as one of enhancements.
Proposal 1: RAN2 is kindly requested to determine whether to allow inter-MeNB HO operation on dual connectivity or not.

Proposal 2: If allowing inter-MeNB HO operation with dual connectivity, scenario (i) and scenario (iii) is baseline for further study since scenario (ii) is covered by scenario (i).

3 Conclusion

According to above observations, we propose as following;

Proposal 1: RAN2 is kindly requested to determine whether to allow inter-MeNB HO operation on dual connectivity or not.

Proposal 2: If allowing inter-MeNB HO operation with dual connectivity, scenario (i) and scenario (iii) is baseline for further study since scenario (ii) is covered by scenario (i).
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