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1 Introduction 
In the RAN#66, RP-141624 was agreed [1]. The intra LTE and inter RAT mobility issues due to cell splitting/merging  are included in the WI, Some study about mobility issues  is provided in this contribution.

2 Discussion
According to the discussions in R12, the intra LTE mobility issues in AAS include the incoming handover failure and consequent re-establishment failure [2]. When the UE tries to access the target cell, the target cell may have changed due to cell splitting/merging and result in a failed access. This handover failed due to unsuccessful access, soon the UE attempts to re-establish the connection in the best cell. The re-establishment would fail due to lack of re-establishment information in this cell. One solution to avoid this re-establishment failure is the multiple preparation. The source cell and target cell can perform the multiple preparation so that the new cell can acquire the UE context to guarantee the successful re-establishment. The multiple handover preparation can also be used to avoid the re-establishment failure after the handover failure because of the target cell splitting/merging. The re-establishment failure after the failed intra LTE handover can be avoid partly by the multiple preparation with the current standard.
Another question is that how to avoid the the failed intra LTE handover because of the target cell splitting/merging. One proposed solution is sending a notification to the neighbour eNBs before the deployment change. The notification can be sent by the eNB or the OAM. The criterion evaluate the two methods is that how soon the neighbours of the eNB operating cell splitting/merging can receive the indication after cell splitting/merging initiation[2]. From this point, the most suitable way is that the notification is sent by the entity which will trigger the cell splitting/merging directly.  If the OAM trigger the cell splitting/merging, it will send the notification to neighbour eNBs. For the eNB-based architecture, the X2 message will be used to inform neighbours about the cell split/merge by the eNB which will trigger the cell splitting/merging . The Served Cell Information can contain the additional information which indicates the change of the cell split/merge. So the eNB CONFIGURATION UPDATE message can be reused to transmit the additional information between eNBs. Further more, this solution can also resolve problems related to MRO for AAS-based deployments. 
Proposal1: The notification will be transmitted by the entity which will trigger the cell splitting/merging directly.

Proposal2: The ENB CONFIGURATION UPDATE message can be reused to transmit the additional information between eNBs to indicate the deployment change.
In the inter RAT mobility scenario, the incoming handover failure will occur because of deployment change of the target cell. After the handover failure the UE attempts to re-establish the connection in the best cell, the re-establishment will fail if the best cell is the inter RAT cell. So the multiple handover preparation is useless in this inter RAT mobility scenario. In order to avoid this inter RAT handover failure the notification to the neighbours in advance is necessary. One effective solution is to inform neighbours about the cell split/merge information through S1 interface. The Inter-system Information Type IE can be reused to transmit the notification. The eNB operating cell splitting/merging will send the notification to all inter RAT neighbours timely and this will bring high signalling load in S1 interface. Another solution is that the notification can be piggybacked by the UE-associated messages belong to the inter RAT handover procedures. The notification can be sent to the target neighbours in the handover preparation phase or the handover perform phase. This signalling will be transmitted to the specific target neighbour only once at a time. Then the high signalling load can be reduced by this piggyback method.
Proposal3: The inter RAT notification can be sent by piggy back messages in S1 interface. 
The notification can be explicit indicator or implicit indicator. The implicit indicator is to always use different ECGI and different PCI for different coverage configurations, if the coverage configuration is changed, the PCI and ECGI must be changed, which would impact active mode UEs in the reconfigured cell. The explicit indicator can indicate the change of the specific cell. The deployment change will be performed with caution for its sensitive effect to the network performance. Generally, the deployment change will converge to two fixed coverage configurations after some operation circles. The explicit indicator can be used to indicator the switch of the two configurations only and the specific configurations can be locally stored in the eNBs or RNCs.
Proposal4: The explicit indicator may be used to indicate the switch of the two fixed configurations. 
3 Conclusion 
According to the above discussions, we give the following proposals:
Proposal1: The notification will be transmitted by the entity which will trigger the cell splitting/merging directly.

Proposal2: The ENB CONFIGURATION UPDATE message can be reused to transmit the additional information between eNBs to indicate the deployment change.
Proposal3: The inter RAT notification can be sent by piggy back messages in S1 interface. 
Proposal4: The explicit indicator may be used to indicate the switch of the two fixed configurations.
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