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1
Introduction
The problem of "Radio link failures in the splitting/merging cell" has been captured in TR 37.822. Associated solutions that are compatible with legacy UEs, captured so far, will either require a spare carrier, or will represent some service interruption time (e.g. RLF followed by RRC reestablishment). This paper describes a solution to maintain RRC connectivity in cell split/merge scenarios which doesn't require extra carrier and is compatible with legacy UEs.
2
Discussion
The scenario of cell split may be seen as a transition from a single wide-coverage cell A into two smaller cells B and C. As agreed at RAN3#83, the PCI of cells A and B may be kept the same (but possibly change the ECGI). This will allow those of the UEs that are served by cell A and located within the coverage area of cell B to keep their RRC connectivity without any action neither from the E-UTRAN nor from the UE. However the UEs served by cell A but located within the coverage area of cell C will need to handover from cell A to cell C. 
The scenario of cell merge represents a similar situation: The two smaller cells B and C will merge into cell A covering the area of both cells B and C. Cell A may keep the same PCI as cell B (but possibly change the ECGI), however the UEs served by cell C will need to handover from cell C to cell A.

The solutions described so far in the TR 37.822, that are applicable for legacy UEs, are sub-optimal in the sense that they will either require a spare carrier, or will represent some service interruption time (e.g. RLF followed by RRC reestablishment). The solution proposed in the present paper works as follows:
Cell split scenario: During a transition phase the AAS antenna will continue service on cell A and in addition transmit an additional set of PSS/SSS/CRS signals in the coverage area of cell C. This will allow all UEs in this area to handover to cell C (supporting UEs may also avoid the RACH access phase according to solution 3). Transmission of cell A can then stop in the coverage area of cell C. In the coverage area of cell B, PSS/SSS/CRS transmission will not change (same PCI).
Cell merge scenario: During a transition phase the AAS antenna will continue service on cell C and in addition transmit in this area an additional set of PSS/SSS/CRS signals corresponding to the PCI of cell A (same as B). This will allow all UEs in this area to handover to cell A (supporting UEs may also avoid the RACH access phase according to solution 3). Transmission of cell C can then stop, and all UEs are being served by cell A.

Similar to other solutions described in the TR, it is further included in the text proposal that the feasibility (e.g. relative to interference mitigation during the transition phase) and complexity of the solution are FFS – require verification in RAN1 or RAN2. 
3
Text proposal TR 37.822
<<< Text proposal  start – TR 37.822 section 4.2.1: >>>
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 solutions 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.
4.
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. The antenna may send additional sets of PSS/SSS/CRS signals in defined areas of the cell during a cell split/merge transition phase. This transition phase will allow UEs that need to change their serving cell to detect and handover to the new cell. When all UEs are served by cells belonging to the new configuration (split or merge), the antenna may stop sending PSS/SSS/CRS signals corresponding to cells belonging to the old configuration.

NOTE: The feasibility and complexity of the solution are FFS – require 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 and consequent RRC reestablishment may fail. In order to minimise the risk of preparing a HO to a non-existing cell and guarantee the success of consequent RRC reestablishment, the neighbour may be notified about the deployment change in advance. Therefore the solution for (b) is:

5.
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: X2 message is used to inform neighbours about the cell split/merge

b.
Notification by OAM: OAM can inform neighbour eNBs about the split/merge.

<<< Text proposal  end >>>
4
Conclusion
We have provided a text proposal relative to RRC connectivity in cell split/merge scenarios, compatible with legacy UEs.
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