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1. Introduction
In last RAN3 meeting, the failures due to cell splitting/merging action were identified and agreed in the TP [1].
This contribution provides some possible solutions for these failures, and it is proposed RAN3 to discuss them and to agree the text proposal.  
2. Discussion
2.1. Problem 1:  RLF/HOF in the split/merged cell
As the TP stated, “Once the cell splitting is triggered, the eNB controlling the cell to be split may not yet know exactly which UEs will be impacted. Therefore, it may not be able to initiate a handover for some UEs accordingly before the cell splitting action. Even though such UEs could be identified and assuming that these UEs are in active mode while the cell splitting occurs, it is not guaranteed that a suitable target cell for handover is available. Consequently, these UEs may experience an RLF. In addition, some UEs served by the cell for which the PCI is unchanged before and after a splitting/merging action, they may also experience an RLF if the interruption time due to cell splitting/merging is too long (e.g., longer than the RLF detection related timer T310)”
In the early stage of LTE deployment, LTE network only aims to provide coverage and capacity in the hotspot area, while 3G/2G network provide ubiquitous coverage. As a result, there might be overlaid inter-RAT frequency layer with the AAS eNB.  
On the other side, the AAS eNB may support CA or be deployed with multiple frequency layers for user service. And the cell splitting/merging operation is assumed to be executed at one layer while other layers unchanged.
In both cases, the AAS eNB could handoff the all UEs served by the cell to be split to the overlaid frequency layer (either LTE or 3G/2G), including both the UEs covered by the post-split beam with new PCI, also those covered by the other beam without PCI change. After the split/merging action and the new beams available, these UEs could be transferred back. Consequently, by this method it might be avoided that both the RLFs due to the serving beams (cells) change and handover failures due to target beams (cells) unavailable, also the possible RLFs experienced by UEs due to the interruption time of configuration change exceeding T310.
Thus, one possible solution is, 
The AAS eNB can handoff all served UEs to overlaid frequency layer before cell splitting/merging. 

However, it is well known that cell splitting is normally executed at the period of load peak. And it is assumed that before cell splitting, all the frequency layers are highly loaded and yet not meeting the demand of increasing users/service (then the cell splitting is the only potential alternative). Therefore, the other CA layers might not accommodate all the users served by the splitting layer; otherwise, the cell splitting isn’t needed indeed.
In case of the overlaid layer is 3G/2G cell, it might be incapable of containing all the users/service transferred from LTE cell because of the capacity limitation of 3G/2G network. Consequently, some UEs or bearers (e.g. GBR service) might be rejected, and then these UEs still experience RLF/HOFs. 

After failures, the UEs would select the post-splitting/merging cells to restore the radio links. So if the AAS eNB maintains the context of all UEs affected by the AAS activity, the radio links would be re-established successfully.

Thus, for further improvement,
The AAS eNB should keep all the UEs’ context for the possible consequent re-establishment after the cell splitting/merging action.

2.2. Problem 2:  Incoming handover failure and consequent re-establishment failure
It is stated in the TP[1], “Handover preparation may be triggered by a neighbouring eNB to the cell to be splitted/merged before the cell splitting/merging action. When the UE tries to access the target cell, the target cell may have changed due to cell splitting/merging. This handover may fail due to unsuccessful access. Soon the UE attempts to re-establish the connection in the best cell, it would fail due to lack of re-establishment information for this cell.”
For this problem, i.e. incoming HOFs and reestablishment failures, there are following potential solutions that could be considered to avoid such failures.

· Alt 1. If overlaid frequency layer is available at the target cell, the eNB controlling the cell to be split/merged rejects any incoming handover requests targeting to the concerned cell. 
· Alt 2. The eNB controlling the cell to be split/merged can notify the neighbouring eNBs the upcoming cell splitting/merging action. Thereafter, the neighbouring eNBs can avoid triggering a handover to the concerned cell, if an overlaid frequency layer is available.
For the alternatives 1 and 2, if the overlaid frequency layer is available, the neighbouring eNBs may select the cells at the layer as target instead of the splitting/merging cell. Similarly with problem 1, an incoming handover failure may be avoided. 
However, if the overlaid frequency layer is unavailable, or even if available but incapable of accepting the user service, the neighbouring eNBs have no other candidate cells except the cell to be split/merged. Thereafter, if incoming handover is rejected or forbidden, a RLF instead of HOF would happen, and consequent RRC re-establishment would also fail due to absence of necessary information. Thereby, in this case another alternative could be considered.
· Alt 3. The AAS eNB can notify the neighbouring eNBs of the identity of the related cells before AAS action, and the incoming handover is prepared as normal. 
For alternative 3, the IDs (including ECGI and PCI) of the emerging cell after splitting or the cell  after merging can be used by the neighbouring eNBs to generate the re-establishment information before handover initiation. The re-establishment information is transferred to the AAS eNB during handover preparation, and consequently used to restore the radio connection after failures.
3. Proposal
We provide the following TP for the TR of this SI, and suggest:
Proposal : RAN3 discusses the abovementioned solutions for the failures incurred by AAS activity, and agrees the following TP to be captured in the TR 37.822.
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4.2.1
Connection failures due to cell splitting/merging
… /* text omitted */

Solution:

a) To avoid the radio link failures in the splitting/merging cell, following solution can be considered. The AAS eNB can handoff all UEs served by the splitting/merging cell to the overlaid frequency layer, if available, before cell splitting/merging.
For further improvement, the AAS eNB can keep all the UEs’ context after the cell splitting/merging action for the possible consequent re-establishment.
b)  To avoid the incoming handover failure and consequent re-establishment failure, following alternatives can be considered
· Alt 1. If an overlaid frequency layer is available at the target cell, the concerned AAS eNB can reject any incoming handover requests targeting to the cell to be split/merged. 
· Alt 2. The AAS eNB can notify the neighbouring eNBs the upcoming cell splitting/merging action. Thereafter, the neighbouring eNBs can avoid triggering a handover to the cell to be split/merged, if an overlaid frequency layer is available at the target cell.
· Alt 3. The AAS eNB can notify neighbouring eNBs of the identity of the related cell before cell splitting/merging action, and the incoming handover is prepared as normal.
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