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1 Introduction 

In the last RAN3 meeting two problems about the connection failure due to cell splitting/merging had been captured into TR 37.822[1]. The two problems are listed as below:
a)  Radio link failures in the splitting/merging cell
b) Incoming handover failure and consequent re-establishment failure
In this contribution, we will analyze two problems and propose that a potential solution should maintain user’s experience in cell splitting/merging procedure.
2 Discussion

2.1 Problem1: Radio Link Failures in the Splitting/Merging cell
As base station could not exactly know which UEs will be severed in new emerging cell, the RLF may happen during the cell splitting/merging procedure. The service will be interrupted during the new antenna pattern configuration taking effective and RRC connection reconfiguration. Moreover, some delay sensitive bearers (e.g. VOIP) may be dropped. 
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Fig 1 Solution for avoiding RLF in Splitting/Merging cell
Some UEs support multi-mode, e.g. LTE/CDMA/GSM simultaneously. And 2G/3G provides seamless coverage for data and voice service in current network deployment. In order to avoid RLF, the AAS base station could transfer UEs to other overlaid frequency layers (e.g. another E-UTRAN frequency layer, or 2G/3G) before the cell splitting/merging operation. After the operation completed, these UE could be transferred to the AAS BS back. Since 2G/3G network usually has very lower capacity than LTE, the 2G/3G network may reject some UEs or bearers from LTE network. Furthermore, inter-RAT handover may bring large delay towards UEs and consume amount of CN signaling. Therefore, the cell splitting can not be active and deactivate frequently during the network operation. 
Proposal 1: The cell splitting/merging cannot be operated frequently in peak hour.
Considering the average traffic distribution over day, the operator could active cell splitting operation before peak hour (e.g. 7:00 am) in hotspot area, and deactivate cell splitting operation in off-peak hour for energy saving. As the low load in LTE network before peak hour, the CDMA network may have sufficient capacity to accommodate these UEs from AAS cells. 
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Fig 2 Average Traffic Distribution over Day
However, some UEs can only support one E-UTRAN frequency (e.g. LTE single mode dongle), AAS base stations could not handover them to 2G/3G network. As best as it can, to enable the re-establishment to succeed after RLF, the AAS base station should maintain all the UE’s context until a predefined time after the cell splitting/merging operation activated.
Proposal 2: the AAS base station should select a proper solution to maintain each user’s experience according to UE’s capability before the cell splitting/merging operation is activated.
2.2 Problem2: Incoming Handover and Consequent Re-establishment 
When the UE tries to access a splitting /merging cell, the handover may fail due to the changing of the target cell. And then the UE may fail to re-establish due to lack of re-reestablishment information. Similar to the solution of problem 1, the AAS base station could notify the related information of cell splitting/merging operation to OAM or neighboring cells. For some UEs supported Multi-RAT, the splitting/merging cell can not be selected as a target cell until the cell splitting/merging active procedure had been completed. The neighboring cells could handover them to the overlaid frequency layer. As some LTE single mode terminal can not be transferred to other RAT frequency, the neighbor cells have no choice except for the splitting/merging cell as a target cell. In order to avoid re-establishment failure, the identity of the new cell after the cell splitting/merging operation should be notified to the neighbor cells. And the neighbor cells can use the cell identity to generate the re-establishment information. The re-establishment information can be used to make the re-establishment succeed in concerned cell.
Proposal 3: The neighboring base station should select a proper target cell according to the UE’s capability (e.g. single mode or multi-mode).
Proposal 4: The AAS base station should send the identity of the new cell after the cell splitting/merging operation to its neighboring cells.
3 Conclusion
In this contribution, we analyze the potential solutions for two problems of connection failure in AAS and propose our opinions.

Proposal 1: The cell splitting/merging cannot be operated frequently for activation /deactivation in peak hour.
Proposal 2: the AAS base station should select a proper solution to maintain each user’s experience according to UE’s capability before the cell splitting/merging operation is activated.
Proposal 3: The neighboring base station should select a proper target cell according to the UE’s capability (e.g.  Single mode or multi-mode).
Proposal 4: The AAS base station should send the identity of the new cell after the cell splitting/merging operation to its neighboring cells.
Propose 5: The UE capability (e.g.  Single mode or multi-mode) should be taken into account in the potential solution for connection failure.
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