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1 Introduction
At RAN3 #81-bis some problems around service continuity during AAS-enabled cell deployment changes, like cell splitting / merging, have been discussed [1], [2], [3]. However, in case of AAS-enabled cell splitting the most critical aspect is not the handover triggered by UE movement, but the cell change triggered by the cell splitting procedure. All UEs in the dominance area of the new cell need to be handed over from the original cell to the new cell. A solution for such mass handover exploiting the specific AAS-related properties has been also presented [4].

The problem was further presented at the RAN3 #82 in [5], which contains motivation for the changes presented below. At the discussion it was suggested to amend the proposed text and this paper presents the new proposal that is recommended to be agreed for [6].
2 Text proposal

	*** Fist change ***


4.2.1
Connection failures due to cell splitting/merging

Problem description:

a)
Radio link failures in the splitting/merging cell


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).


Moreover, once the cell splitting is triggered a large number of UEs may have to be in handover procedures. Therefore, this solution may result in high handover failure cases because of the inter-cell interference in the intra-frequency deployment.

b)
Incoming handover failure and consequent re-establishment failure


Handover preparation may be triggered by a neighboring eNB to the cell to be split/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.

Solutions:

Following solutions have been identified for (a):

1)
Cell splitting is executed after successful HO the active mode UEs.


According to the measurement result of the UEs, the eNB will know whether there is candidate cells for the UE. After all the UEs are handover out successfully , the eNB perform cell spliting.

2)
Multiple preparation in the eNB handling the split/merged cells and to eNB handling neighbour cells to guarantee the successful re-establishment.


It is assumed that there is no coverage change for the cell splitting/merging. For all the UEs in the coverage of the intial cell, they can be served by the new splitting/merging cells. The initial serving cell can prepare the UE context in the new cells. If there is connection failure for some UEs, the UE can perform the RRC reestablishment procedure successfully in the new splitting/merging cells.

All above solutions can be supported by implementation with the current standard.

A potential method to avoid possible failures when UEs need to be handed over in large numbers (mainly due to interference and/or collisions at RACH), following solution may be applied:

3)
In case of cell splitting the new and the old cells are using the same antenna units. Also in case of merging, the cells to be combined are using the same antenna. Therefore, the RACH access phase can be eliminated and the UEs reporting a new cell may be provided, in the RRCConnectionReconfiguration, with the system information needed to set up connection to the new cell. With completion of the reconfiguration the lower layers of the UEs are prepared such that each UE is informed via PDCCH about DL/UL grants in the new cell and from which TTI on the new cell has to be used. With this approach all UEs having the inner sector as best server can be simultaneously handed over to the new cell shortly after the activation.


NOTE: The feasibility and complexity of the solution is FFS – requires verification in RAN1 or RAN2.

If a handover has been triggered (measurement event reported) before deployment change of the target cell and the handover execution (RRCConnectionReconfig + RACH attempt) occurs after the deployment change, the handover may fail. In order to minimise the risk of preparing a HO to a non-existing cell, the neighbour may be notified about the deployment change in advance. Therefore the solution for (b) is:

4)
With the pre-condition that cell splitting / cell merging is under the supervision and validation of OAM, the neighbour eNBs of the eNB controlling the cell to be split / merged are notified about the planned deployment change in advance. There are two options for the notification: 

a.
Direct notification: Multiple states can be configured to a cell with changeable cell border according to the coverage of the cell with an explicit indication. 

b.
Notification by OAM: for the case when OAM is coordinating the state change, the OAM can configure all eNBs with the correct state.
	*** Remaining text not changed ***
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