3GPP TSG-RAN WG3 Meeting #81bis
R3-131752
Venice, Italy, October 7th – 11th, 2013
Agenda item:

10.2.2.2
Source:
Fujitsu
Title:
Discussion on the issues in the splitting/merging cell
Document for:

Discussion and Decision
1. Introduction
At RAN3 #81 meeting, it has been agreed that radio link failure may happen in the splitting/merging cell. The following description of radio link failure is included in TR37.822 [1].
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.
This contribution intends to discuss the above issues about radio link failure in the splitting/merging cell and suggest the possible solutions.
2. Discussion
In our opinion, it may take some time for the cell splitting and merging to be executed in order to avoid handover failure and RLF. Certain coordination is needed to avoid radio link failure in the splitting/merging cell. Fig. 1 illustrates an example procedure for cell splitting, with the following steps:
Procedure for cell splitting
· Step 1: The cell splitting is triggered by the network side, such as OAM.
· Step 2: Turn on the new emerging cell (cell B), and the affected UEs served by cell A are to be handed over to cell B. It is noted that
· Once turning on cell B in intra-frequency deployment, the UEs served by cell A may experience severe interference, especially for the UEs located near the centre of cell B. In this case, ABS can be configured by cell B to mitigate the interference to the UEs served by cell A. In addition, other interference cancellation techniques can be used to avoid the CRS interference, such as the CRS-IC specified in Rel-11.
· There is no severe interference in the inter-frequency deployment.
· Step 3: Cell A shrinks after confirming that all the handover of the affected UEs have been completed successfully.
· If cell A shrinks before its UEs are handed over to cell B, the services of the affected UEs may be severely interrupted or even result in call drop.
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Fig.1
According to the cell splitting procedure, the affected UEs are allowed to get the measurement results of the emerging cell and report it to cell A because the emerging cell is turned on before cell A shrinks. Therefore, cell A can judge which UEs are necessary to be handed over to cell B. Since the emerging cell is turned on in advance, the suitable target cell for handover can be selected.
In addition, though a large number of UEs needs to be handed over, high handover failure may be reduced because the ABS and CRS-IC can be applied to mitigate the inter-cell interference.
Observation 1: In cell splitting case, if the emerging cell is turned on before cell A shrinks cell A can judge which UEs are necessary to be handed over to the emerging cell.
Observation 2: In cell splitting co-channel case, applying ABS and/or CRS-IC to mitigate inter-cell interference may help to avoid high handover failure.
In the case that PCI is unchanged for a cell before and after a splitting/merging action, the UEs served by this cell may experience RLF if the interruption time due to cell splitting/merging is longer than T310. Fortunately, this issue may be resolved by configuring a long T310.
Observation 3: Configuring a long T310 for the UEs served by the cell of which the PCI is unchanged before and after a splitting/merging action, can avoid RLF because of the long interruption time due to implementing cell splitting/merging.
3. Conclusion
We propose that the text proposal in the annex is agreed to be included in the TR [1].

Text proposal

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:
Solution a1: The existing mechanisms may be used to avoid the radio link failures in the splitting/merging cell. For example, in cell splitting case if the emerging cell is turned on before a cell shrinks the cell to shrink can determine which UEs are necessary to be handed over to the emerging cell based on the UEs measurements. In the co-channel cases, eICIC and CRS-IC may be applied to mitigate the inter-cell interference to avoid high handover failure.
*** Remaining text not changed ***
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